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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete 
dissertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will 
be found an indication of the number of pages in the original typescript and the Library of Congress 


card number. In some instances Dissertation Abstracts will be found to be an adequate substitute. 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


To facilitate the listing of authors by academic year for the index, Volume XVIII of Dissertation 


A bstracts ended with issue No. 6 in June, 1958. Volume XIX will begin July, 1958 with issue No. 1 
and end in June, 1959, with issue No. 12. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer 
Xerox prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doc- 


toral dissertations from graduate schools participating in the publication of dissertations on micro- 
film. 


The rate is 44 cents per page, with a minimum charge of $3.00 for each bound dissertation. 


This amazingly low cost for non-edition printed materials is made possible by the extreme speed 
of Xerography. | 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 


Prices for bound Xerox and microfilm copies appear at the end of each abstract beginning with 
Volume XIX, No, 2. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue Vol. Issue 


1 XII XVII >) 
XII XVII 6 
XIl XVII 7 
XII XVI iil 
XII XV 12 
XII XVII 13 <ndex) 
after May 1958 


XIII XVOI 1 
XII G(ndex) XVI 2 


XV 9 
AVI 13(index) 


1 
2 
2 
2 
3 
3 
+ 
1 
2 
3 
4 


XVII 3 


A microfilm of volumes 1-17 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-17 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are:: 
a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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AGRICULTURE, GENERAL 


STUDIES ON MIGRATION AND CONTROL OF THE 
SIX-SPOTTED LEAFHOPPER, MACROSTELES 
FASCIFRONS (STAL) IN RELATION TO 
TRANSMISSION OF ASTER-YELLOWS VIRUS 


(L. C. Card No. Mic 58-7467) 


Lloyd Nicholas Chiykowski, Ph.D. 
The University of Wisconsin, 1958 
f 
Supervisor: Professor R. K. Chapman 


The aster-yellows virus, transmitted by the six-spotted 
leafhopper, has long been a serious problem in such crops 
as carrots, celery and lettuce in Wisconsin. Earlier stud- 
ies showed that the leafhopper vector migrated into the 
state each spring in large numbers, a percentage of which 
were viruliferous and provided the principal primary 
source of the virus inoculum. 

Spring surveys from 1953 to 1958 disclosed that the mi- 
grating six-spotted leafhoppers originated in winter grain 
fields located in northwestern Louisiana, northeastern 
Texas, western Arkansas, eastern Oklahoma, southwestern 
Missouri and eastern Kansas. Observations in these areas 
indicated that large numbers of nymphs appeared just as 
the grain was beginning to head and that adult leafhoppers 
were Stimulated to migrate from the fields when the grain 
was fully headed. 

The funnel-shaped pattern of migration was narrow in 
the source areas and wider farther north in eastern Ne- 
braska, Iowa, southwestern Wisconsin, Minnesota, South 
Dakota, North Dakota and the Prairie Provinces of western 
Canada. The main path of migration in the southern areas 
was centered along the Arkansas-Oklahoma and Missouri- 
Kansas borders. In the northern states the path of migrat- 
ing leafhoppers was generally in a northwesterly direction. 
In some years, however, the main path of migration was in 
a northeasterly direction through Wisconsin. This pattern 
of migration was closely correlated with the average air- 
flows which prevailed during the period when migration oc- 
curred. Trajectories of air currents related to migrating 
leafhoppers further supported the suggested pattern of mi- 
gration and location of source areas found on the surveys. 
In some years the migrants apparently moved distances of 
from 500 to 1,000 miles. : 

Acquisition feeding tests with the western strain of the 
aSter-yellows virus disclosed that the highest rate of in- 
fection was obtained with the longest feeding periods. No 
infection resulted when feeding times of one hour or less 
were used. The length of feeding had no apparent effect on 
the incubation period of the virus in the insect or in the 
plant. 

Inoculation feeding tests showed that the per cent trans- 
mission did not increase appreciably with feeding times of 
from one hour to 32 hours. In one instance, transmission 
was observed in an inoculation feeding time of 15 minutes. 
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A higher percentage of aster yellows occurred in asters 
in northern Wisconsin than in the southeastern part of the 
state. A higher percentage of viruliferous individuals was 
present among spring migrant leafhoppers, a lower per- 
centage in the summer among locally matured insects and 
very little infection in the fall populations. The level of 
viruliferous leafhoppers was approximately the same re- 
gardless of the crop or location in which they were found. 
The higher percentage of yellows in northern Wisconsin 
was attributed to both the larger number of leafhoppers 
found there and the limited availability of preferred hosts. 

Field observations indicated that the length of one gen- 
eration of the six-spotted leafhopper in southwestern Wis- 
consin was approximately four weeks. 

Tests on carrots indicated that DDT and demeton foli- 
age treatments at weekly intervals gave the greatest reduc- 
tion of both six-spotted leafhoppers and aster yellows. Let- 
tuce yellows reduction by parathion was increased from 11 
per cent at nine-day treatment intervals to 70 per cent at 
three-day intervals. The same decrease in spray-interval 
time had little effect on yellows reduction with DDT, an in- 
secticide with a long residual toxicity. Highest reduction 
of aster yellows in lettuce grown in muck areas was ob- 
tained with application of two pounds per acre of malathion 
at three or four-day intervals. Treatments of Guthion and 
a Phosdrin-DDT combination gave moderate control. 

Microfilm $2.00; Xerox $6.40. 134 pages. 


MINERALOGICAL ANALYSES OF SOIL CLAYS 
INVOLVING VERMICULITE-CHLORITE- 
KAOLINITE DIFFERENTIATION 


(L. C. Card No. Mic 58-7473) 


Joe Boris Dixon, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Marion L, Jackson 


Differentiation between vermiculite, chlorite and kaolin- 
ite minerals in soils in a special problem, first, because 
many soils contain a natural 14A layer silicate mineral 
which has properties that are intergradational between 
chlorite and vermiculite, and second, because the 7A dif- 
fraction peak common to chlorite and kaolinite is not fully 
differentiable by heat stability. The 14A layer silicate 
mineral in many soils is less stable on heating than chlorite 
but is more resistant to collapse on K saturation and heat- 
ing than vermiculite. The fact that some 14A soil minerals 
are more resistant to collapse than vermiculite, but do 
collapse on heating to 500° to 600°C., suggests the presence 
of substances precipitated between the layers of vermicu- 
lite or montmorillonite which inhibits their collapse. Also, 
part of the brucite layer in the chlorite structure has been 
thought to consist of Mg coordinating water as well as hy- 
droxyls, which would lower its stability. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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Heat treatments at intervals from 25° up to 600°C. were 
employed in conjunction with x-ray diffraction to determine 


- the extent of collapse of 14A minerals ana reinforcement 


of the 14A peak on destruction of the 7A peak. These heat 
treatments were applied to size fractions of six soils and 

a shale, and to three soils before and after chemical treat- 
ments to remove interlayer materials. Kaolinite was iden- 
tified by its strong 7A peak (with characteristic tempera- 
ture stability range) and in some cases by its 1.49A peak. 

Buchanan clay and silt contained illite, kaolinite, ver- 
miculite and some true chlorite with little evidence of in- 
tergradational chlorite-vermiculite; the clay had pre- 
viously been identified as illite and chlorite. 

Samples of Tatum Az, Cookeville Ap and Crosby A2 clay 
fractions which had been treated with citrate-dithionite or 
fluoride solutions showed more 14 to 10A collapse on K 
saturation and heating than previous to these treatments, 
showing that interlayer materials had been removed. Re- 
moval of interlayer materials increased the cation ex- 
change capacity of the samples but did not produce an ap- 
preciable increase in specific surface, suggesting the re- 
moval of basic aluminum ions and (or) other exchange site- 
covering materials which had been precipitated on the in- 
terlayer (and possibly external) surfaces. Also, high ca- 
tion exchange capacities of some samples suggested the 
persistence of substances around the edges of expanding 
lattice silicate layers which prevent the entry of large 
surface-measuring molecules into interlayer spaces and 
admitted small exchange cations. 

Loss of intensity of the 14A diffraction effects on heat- 
ing at 500° to 600°C. for the Cookeville, Crosby, and Tatum 
samples indicates intergradational chlorite-vermiculite. 

In contrast, gain in intensity of 14A diffraction effects for 
the Elliott Bs-C, Morley B and Maquoketa shale sampies 
indicates the presence of true chlorite layers. These di- 
vergent 14A diffraction effects are the basic criteria for 
differentiating chlorite from intergradational chlorite- 
vermiculite. 

The clay fractions of Elliott B;-C and Morley B were 
found to contain illite, kaolinite, vermiculite, chlorite, and 
intergrades of the latter two. The 14A chlorite peak was 
reinforced on destruction of the 7A peak by heating at 500° 
to 600°C. Collapse of vermiculite occurred on K satura- 
tion in the presence of glycerol (high charge vermiculite) 
and on heating at 300°C. Collapse of an additional portion 
of a 14A component also occurred on heating from 500° to 
600°C. This portion resistant to collapse was interpreted 
as modified chlorite-vermiculite “intergrade” layers. Be- 
cause of its interstratification with true chlorite, this por- 
tion may have brucite-like interlayers of Mg ions coordi- 
nating water as well as hydroxyl. 

Microfilm $2.00; Xerox $4.60. 86 pages. 


LEAF AND SHEATH FEEDING RESISTANCE TO 
THE EUROPEAN CORN BORER IN DENT CORN 


(L. C. Card No. Mic 58-3425) 
Wilbur Dean Guthrie, Ph.D. 
The Ohio State University, 1958 


The European corn borer survival pattern for eight in- 
bred lines (Oh43, W22R, A295, (W24 x B2)-2-38-1, Oh51A, 





WF9, M14, and B14) was determined at intervals of 5, 10, 
20, and 30 days after egg hatch under a uniform simulated 
natural first-brood infestation. Leaf feeding ratings, le- 
sions, and burrow counts were made 20 and 30 days after 
egg hatch. Similar data were obtained on single-cross 
combinations of these lines. The plots were replicated six 
times, and the plants in each plot were artificially infested 
with approximately 100 to 120 eggs (in the blackhead stage) 
per plant. 

The primary objective of this study was to determine 
the degree of resistance to the first and second larval in- 
stars, as expressed by feeding damage to the leaf blade in 
the whorl stage of development; and the degree of resist- 
ance to the third and fourth larval instars, as expressed 
by feeding scars on the sheath, midrib, and around the col- 
lar, which could be transmitted to crosses of lines pos- 
sessing various degrees of leaf and sheath resistance. The 
second objective was to develop methods of identifying re- 
sistance factors that are effective against the third and 
fourth instar larvae in the growing plants of a segregating 
population. Supplementary data on location of larvae on 
plant parts were taken for the inbred lines and single 
crosses. These investigations were initiated in 1955 and 
concluded in 1957. 

On the basis of the four criteria, surviving larvae, leaf 
feeding ratings, lesions, and burrow counts, the experi- 
mental inbred (W24 x B2)-2-38-1 was highly resistant to 
the first and second larval instars. This line also was re- 
sistant to third and fourth instar larvae. The inbreds W22R 
and A295 were highly resistant to the first and second in- 
stars, and there was indication that these two lines also 
possess resistance to the third and fourth larval instars. 
Oh43 was resistant to the first and second instars but sus- 
ceptible to the third and fourth instars, whereas Oh51A was 
susceptible to the first and second instar larvae but re- 
sistant to the third and fourth instars. B14 was highly sus- 
ceptible to the first and second instars, but it was indi- 
cated that this line was resistant to the third and fourth in- 
stars. B14 also possessed resistance to stalk invasion. 
WF9 and M14 were highly susceptible toall types of feeding. 

The best time to record leaf feeding ratings was 20 days 
after egg hatch, whereas the best time to count lesions was 
30 days after egg hatch. 

Although the four indices for determining corn borer 
damage, i.e., larval population, leaf feeding ratings, lesion 
counts, and number of burrows, were highly correlated, the 
data show that the number of larvae surviving 30 days after 
egg hatch may be a good index to the performance of some 
inbred lines but not for others. Leaf feeding ratings, as an 
index to the degree of damage caused by first and second 
instar larvae, and lesion counts, as an index to the degree 
of damage caused by third and fourth instar larvae, appear 
to be good criteria for determining the performance of 
most inbred lines. 

There was no conclusive evidence that resistance to the 
third and fourth larval instars is transmitted by inbred 
lines to hybrids in the same manner as resistance to the 
first and second larval instars. However, the lesion count 
data show that Ohd1A may transmit sheath resistance to 
its hybrids. The level of larval establishment was much 
lower in the single crosses than it was in the inbred lines. 
In a study of this xind it is imperative to have a high level 
of larval establishment in order to obtain expression of the 
resistance factors that exist and to show how these resist- 
ance factors are transmitted to hybrid combinations. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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The percentage of larvae associated with sheath parts 
does not appear to be correlated with lesion counts of the 
lines and single crosses. 

Microfilm $2.30; Xerox $8.00. 173 pages. 


FERTILITY RELATIONSHIPS AND COMPARATIVE 
CYTOLOGY OF SOME HIGHER POLYPLOIDS 
OF BROMUS, SECTION BROMOPSIS 


(L. C. Card No. Mic 58-7490) 


Michael Ross Hanna, Ph.D. 
The University of Wisconsin, 1958 





This study is an attempt to: (1) initiate crosses among 
clones of Bromus inermis, B. pumpellianus.and the B. 
erectus complex to determine cross-fertility relationships, 
(2) investigate the possibilities of improving certain char- 
acteristics of smooth bromegrass through interspecific 
hybridization, and (3) compare cytological behaviors in 
clones of these species. 

Intraspecific and interspecific mutual pollinations ina 
diallel crossing block resulted in rather low average seed- 
setting, although wide variations in seed-setting among 
both types of crosses suggest differential cross-compati- 
bility behaviors. Random variations in seed-setting under 
bag were large. Seed-set percentages within reciprocals 
were highly correlated, indicating that the direction in 
which crosses are made has no pronounced effect upon 
compatibility reactions. Compatibilities appear to be 
largely independent of differences in chromosome num- 
bers. Correlations among seed-set percentages following 
mutual pollinations and self- and open-pollination were 
non-significant. It is concluded that the level of compati- 
bility between B. inermis and B. erectus-type plants is 
sufficiently high to allow hybrid populations to be developed 
with relative ease. 

Bromus inermis plants were octoploids (2n = 56) or 
near-octoploids; one plant was an aneuploid with 54chromo- 
somes. B. erectus-type clones had 56, 59, 65 or 70 chromo- 
somes. Alaskan B. pumpellianus clones were octoploids; 
sporocytes of one clone contained a B-chromosome. Func- 
tional aneuploid gametes are considered to be the most 
_ probable cause of aneuploidy in B. inermis. The range of 
chromosome numbers in material commonly distributed on 
this continent as “B. erectus” is probably due to interspe- 
cific hybridizations in nurseries in which Bromus intro- 
ductions are grown. 

Studies of microsporogenesis revealed large variations 
in the degree of meiotic irregularity among clones. Meio- 
sis was comparatively regular in clones of B. pumpellianus. 
Aneuploidy appeared to be correlated with meiotic irregu- 
larity. 

From correlation analyses among frequencies of the 
commonly-encountered irregularities at successive meiotic 
stages it is concluded that the sequential interrelationships 
of these irregularities are most satisfactorily explained as 
follows: Most metaphase I univalents appear at anaphase I 
as dividing laggards; a large proportion of the resultant 
half-univalents reach the poles in time to become incorpo- 
rated into the dyad nuclei, while the excluded half-univalent 
laggards form micronuclei in the dyads; the dyad micro- 
nuclei do not contribute appreciably to subsequent observed 









































irregularities but probably are either reincorporated into 
quartet nuclei or are absorbed into the cytoplasm before 
the quartet stage; half-univalent anaphase I laggards that 
are not excluded as dyad micronuclei again appear as lag- 
gards at anaphase II, with a majority of these lagging 
chromosomes forming micronuclei in the quartets. 

Frequencies of metaphase I univalents, anaphase I lag- 
gards, anaphase II laggards and quartet micronuclei ap- 
pear almost equally reliable as indicators of the general 
level of irregularity within each clone. 

Significant, or highly significant, positive correlations 
were obtained for the B. pumpellianus clones between per- 
centage of nonstainable pollen and the frequencies of meta- 
phase I univalents, anaphase II laggards, and quartet mic- 
ronuclei. These relationships were non-significant for the 
B. inermis and B. erectus-type clones. 

A significant negative correlation between percent non- 
stainable pollen and percent seed-set following open- 
pollination indicated a relationship between male and fe- 
male fertility. Other relationships between meiotic ir- 
regularities or pollen stainability and seed-setting char- 
acteristics were non-significant. 

Microfilm $2.00; Xerox $6.40. 133 pages. 











COLD RESISTANCE IN ALFALFA, MEDICAGO 
SATIVA L., AND MEDIUM RED CLOVER, 
TRIFOLIUM PRATENSE L., AS RELATED TO 
CHANGES IN CERTAIN CHEMICAL CONSTITUENTS 
IN THE ROOTS AND CROWNS FROM EARLY FALL 
TO LATE SPRING, CARBOHYDRATE LEVELS 
DURING DORMANCY, AND SOIL FERTILITY LEVELS 


(L. C.-Card No. Mic 58-7500) 


Gerald Alvin Jung, Ph.D. 
The University of Wisconsin, 1959 











Supervisor: Professor Dale Smith 

The trends of cold resistance and of certain nitrogen 
and carbohydrate fractions in the roots and crowns of Ver- 
nal alfalfa and Wisconsin common medium red clover were 
determined from early fall to late spring of 1956-57 at 
Madison, Wisconsin. The influence of levels of elemental 
potassium and phosphorus in the soil solution on the cold 
resistance developed by Buffalo alfalfa, and the mainte- 
nance of cold resistance by Vernal alfalfa and medium red 
clover at a constant low temperature were studied during 
the period of 1953-58. 

Cold resistance increased in alfalfa and red clover from 
late September to mid-December. This maximum level of 
resistance was maintained until early- February in alfalfa 
and mid-March in red clover. Cold resistance was then 
lost slowly until early April. Thereafter, it was lost rap- 
idly. Red clover developed less cold resistance than al- 
falfa. 

Each nitrogen fraction in alfalfa and red clover roots 
and crowns increased in percentage during autumn until a 
maximum was reached and then remained fairly constant 
until late March. Thereafter, they decreased. The maxi- 
mum level was reached in alfalfa and red clover roots and 
crowns in early October for water soluble protein nitrogen, 
in late October for total nitrogen and water soluble 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money ordzr accompanies order. 
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non-protein nitrogen, and in mid-December for non-soluble 
nitrogen. 

Water soluble protein nitrogen made up a very small 
part of the total nitrogen. Non-soluble nitrogen was higher 
than water soluble non-protein nitrogen in early fall and 
late spring. The reverse occurred during winter. 

Roots of alfalfa and red clover generally contained 
higher percentages of total, water soluble non-protein, and 
water Soluble protein nitrogen than the crowns. The crowns 
were generally higher in non-soluble nitrogen. Alfalfa 
roots generally contained more total and water soluble pro- 
tein nitrogen than red clover roots while the content of 
water soluble non-protein and non-soluble nitrogen was 
about the same. Alfalfa crowns contained more of each 
nitrogen fraction than red clover crowns. 

The percentage of total available carbohydrates and 
starch increased during autumn to a maximum in mid- 
October in the roots and in mid-November in the crowns. 
Total sugars in alfalfa and red clover roots and crowns in- 
creased to a maximum in mid-December. After reaching 
a maximum, total available carbohydrates and starch de- 
creased until spring while total sugars remained fairly 
constant until late February and then decreased. Reducing 
sugars constituted only a very small part of the total avail- 
able carbohydrates. Total available carbohydrates were 
composed mostly of starch until late fall when starch was 
converted to sugars. 

Roots of alfalfa and red clover were higher in the per- 
centage of total available carbohydrates, starch, and total 
sugars than the crowns. Alfalfa roots contained more total 
available carbohydrates and starch than red clover roots, 
but red clover crowns generally contained higher levels 
than alfalfa crowns. The roots of both species contained 
about the same level of total sugars as was the case with 
the crowns. Little difference existed between species or 
roots and crowns in reducing sugars. 

Highly significant correlations were obtained between 
the over winter trends of cold resistance and the trends 
of soil temperature; the trends of total nitrogen, non- 
soluble nitrogen, water soluble non-protein nitrogen, and 
total sugars in alfalfa and red clover roots and crowns; 
the trends of total available carbohydrates in alfalfa crowns; 
and the trends of water soluble protein nitrogen in alfalfa 
roots and crowns. 

Cold survival of alfalfa, established and cold-hardened 
in sand nutrient cultures, increased as the rate of potas- 
sium in the soil was increased to 200 pounds per acre 
(phosphorus constant at 80 pounds per acre) and increased 
with increasing levels of phosphorus to 40 or 80 pounds 
per acre (potassium constant at 200 pounds per acre). Sur- 
vival decreased with additional amounts of either nutrient. 
Cold survival was similar when potassium and phosphorus 
were increased in a ratio of five to two, respectively. 

Cold-hardened alfalfa and red clover stored at a con- 
stant temperature of -2° C began to lose cold resistance 
only when the level-of total available carbohydrate reserves 
reached about 14-16%. : 

Microfilm $2.00; Xerox $4.80. 93 pages. 





CORRELATION OF NITROGEN SOIL TESTS WITH 
NITROGEN UPTAKE BY THE TOBACCO PLANT 


(L. C. Card No. Mic 58-7525) 


Lloyd Allan Peterson, Ph.D. 
The University of Wisconsin, 1958 
Supervisors: Professors O, J. Attoe and W. B. Ogden 

The purpose of the present study was to evaluate exist- 
ing tests for soil nitrogen and possibly develop a new test 
that would be more satisfactory as a basis for nitrogen 
fertilizer recommendations for tobacco. Greenhouse and 
laboratory studies were conducted on soils collected from 
37 Wisconsin tobacco fields to evaluate their capacity to 
supply nitrogen for the tobacco crop. The data obtained 
were analyzed statistically to elucidate the various rela- 
tionships that were present. 

Fourteen different soil nitrogen tests were correlated 
with nitrogen uptake by tobacco under greenhouse condi- 
tions for the 37 soils. For the correlations that were 
highly significant, the coefficients were 0.97, 0.71, 0.64, 
0.62, 0.61 and 0.61 for initial nitrate nitrogen content, am- 
monia nitrogen extracted by N sulfuric acid, ammonia ni- 
trogen extracted by 4 N hydrochloric acid, total soil nitro- 
gen, alkaline permanganate nitrogen and percentage or- 
ganic matter, respectively. The coefficients for exchange- 
able ammonia and nitrification rates were not significant. 
The initial nitrate nitrogen content accounted for 94 per- 
cent of the variation in nitrogen uptake, while the next best 
test accounted for only 50 percent of the variation. These 
findings emphasize the possibilities of using the nitrate 
test as a basis for predicting the amounts of nitrogen fer- 


tilizer needed by the tobacco crop. 


For the 37 soils studied, 15 were Gray-Brown Podzolic 
soils and the remaining 22 were Prairie soils. For each 
of these groups, nitrogen uptake by tobacco from the soils 
was correlated with the amounts of nitrogen released by 
the various nitrogen soil tests. The initial nitrate nitro- 
gen content gave the best correlation, with a coefficient of 
0.89 for the Prairie soils and 0.99 for the Gray-Brown 
Podzolic soils. The next highest coefficient for the Prairie 
soils was 0.65 for ammonia nitrogen extracted by N sul- 
furic acid, and the next highest for the Gray-Brown Pod- 
zolic soils was 0.78 for percentage organic matter. In 
general, the amounts of ammonia nitrogen extracted by di- 
lute sulfuric and hydrochloric acids gave higher correla- 
tions with uptake for Prairie than Gray-Brown soils. For 
total soil nitrogen, percentage organic matter and alkaline 
permanganate nitrogen, the correlations were higher for 
the Gray-Brown Podzolic soils. 

Total soil nitrogen correlated at a highly significant 
level with percentage soil organic matter, alkaline per- 
manganate nitrogen and nitrification rates, with coeffi- 
cients of 0.99, 0.95 and 0.44, respectively. The initial ni- 
trate nitrogen content did not correlate significantly with 
any of these independent variables. 

In field studies both early spring and midseason soil 
samples were taken and the nitrate nitrogen content of the 
surface six inches was correlated with nitrogen uptake by 
the tobacco crop in each of three years. Significant or 
highly significant correlation coefficients were obtained 
for all except the early spring samples for one year. Gen- 
erally, the nitrate nitrogen content accounted for about 25 
percent of the variation in nitrogen uptake by the tobacco 
crop. Microfilm $2.00; Xerox $4.40. 85 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





AGRICULTURE 


1493 





CERTAIN FACTORS AFFECTING THE UPTAKE 
OF PHOSPHORUS, CALCIUM, AND STRONTIUM 
BY THREE TEST CROPS 


(L. C. Card No. Mic 58-5578) 


William Fred Riley, Ph.D. 
University of Arizona, 1959 


The influence of organic residues such as straw on the 
availability of native soil phosphorus and calcium was 
studied in three calcareous soils -- Mohave clay loam, 
Tucson sandy loam, and Laveen sandy loam under green- 
house conditions. An additional investigation was made to 
determine the “distribution factor” of calcium and stron- 
tium in alfalfa and wheat grown on four acid and four cal- 
careous Soils. 

Radioactive phosphorus, calcium, and strontium were 
added to nutrient solutions in which barley was grown and 
used as experimental straws. Radiotracer technique was 
used in all studies. 

When phosphorus was added in the form of straw con- 
taining above 0.20 per cent P, more native soil phosphorus 
was taken up by the test crop in the presence of straw than 
from the soil treated with an equivalent amount of inorganic 
phosphorus. Calcium absorption by rye grass was aug- 
mented by straw in Mohave clay loam but depressed by 
straw in Tucson sandy loam. The difference is explained 
on the basis of a greater amount of exchangeable calcium 
in Mohave than in the Laveen soil. 

Radiophosphorus in straw was absorbed by rye grass in 
direct proportion to the amount added in Mohave clay loam. 
The data indicate that the phosphorus uptake from all 
sources by the test crop on Mohave and Tucson soils was 
almost directly proportional to the phosphorus content of 
the added straw. 

Availability of native soil phosphorus and calcium was 
affected by the amounts of straw added as well as its nu- 
trient composition. 

Straw with a wide carbon:phosphorus ratio did not ap- 
preciably affect the ratio of added nutrient in the soil to 
total nutrient taken up by the plant. 

The “k” value or “distribution factor” of strontium to 
calcium did not differ significantly between wheat and al- 
falfa but did differ significantly between the soils tested. 
This difference between soils was related to the exchange- 
able calcium. The absorption of strontium by wheat and al- 
falfa was shown to be inversely proportional to the ex- 
changeable calcium in the soil. Alfalfa absorbed approxi- 
mately three times the strontium absorbed by wheat in the 
same soil. Microfilm $2.00; Xerox $4.20. 79 pages. 


BASIC CONSIDERATIONS FOR DEVELOPING 
AN EXTENSION MARKETING PROGRAM IN 
THE WESTERN LIVESTOCK INDUSTRY 


(L. C. Card No. Mic 58-7539) 


Morris Harding Taylor, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Raymond Penn 


This study explores the economic characteristics of the 
western livestock market and relates them to a proposed 





extension marketing program for the improvement in mar- 
ket position of livestock producers and in marketing ef- 
ficiency. 

Structural and performance characteristics of firms 
and sectors of trade have been analyzed to ascertain the 
nature and extent of competition and the market behavior 
of firms in the trade. Structural patterns of the different 
sectors of the meat trade were compared to ascertain al- 
ternative methods which may be employed by livestock pro- 
ducers and their markets to bring about a more workable 
balance of power. 

The changing structure of the food market has increased 
the bargaining power of the distributive trade relative to 
that of livestock markets and marketing methods. 

Livestock operating units are relatively small, and the 
number marketed per farm or ranch are small by com- 
parison with market needs of large feedlot operators and 
packers. There is also much variation in quality. Small 
numbers of variable kinds and quality limit merchandising 
of livestock, and limit access to and bargaining capacity of 
markets. 

Marketing of livestock has become increasingly de- 
centralized. Fewer livestock move through organized mar- 
kets in the hands of owners, and more are marketed in 
dealers ownership through markets, and direct to feedlots 
and packers. The natural outgrowth of this situation is that 
producers have lost market power in bargaining transactions. 

Packers, wholesalers and retailers by contrast have 
shown tremendous growth during recent years both in size 
of operation and in market power. This growth has been 
achieved to a large extent through horizontal and vertical 
integration. It is new only in magnitude of change. Inte- 
gration has been initiated by wholesalers and retailers par- 
ticularly. The distributive sector of the meat trade has 
emerged from the recent industrial explosion in a much 
stronger position than before, and substantially stronger 
than producers and their market agencies. 

Producers of livestock and their markets must adopt 
some positive action designed to build market power; 
otherwise the distributive sector will be able to influence 
even more the distribution of returns between producers 
and the marketing agencies. 

Producers are urged to build a large centralized re- 
gional livestock marketing cooperative as pivot point in 
solution of this “power” problem. The suggested design of 
the organization emphasizes the necessity of building and 
operating close to the people. It provides for improvement 
and use of existing markets and market agencies to the ex- 
tent these organizations are willing and do provide the 
services needed by livestock producers. | 

This flexible pattern would provide producers with a 
sales service to more livestock to the most profitable out- 
lets. Producers would acquire and use the market power 
of large numbers of livestock, expert market assistance 
and coordinated effort to match wits with other segments 
of the meat trade. 

Market improvement should be initiated as an extension 
service educational program. The design of the solution 
suggests effective market development must come in 
“blocks”. Educational efforts should therefore move for- 
ward simultaneously with producers, producer organiza- 
tions, market agencies and other interested groups. This 
will synchronize market development on all fronts and as- 
sure a measure of success. 

Microfilm $4.70; Xerox $15.80. 368 pages. 
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THE EFFECT OF MOLYBDENUM, TUNGSTEN, 
COPPER, INORGANIC SULFUR, PHOSPHORUS, 
AND POTASSIUM IN AVIAN NUTRITION 


(L. C. Card No. Mic 58-7345) 


Roger Alton Teekell, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor A. B. Watts 


A study was undertaken to determine the effect of cer- 
tain mineral elements in the ration of growing chicks, and 
if desirable results were obtained, to attempt to determine 
an optimum ratio between these elements. Certain en- 
zymes, which have been reported to be associated with or 
to contain some of these elements were studied. It was de- 
sirable to determine the effect of various levels of supple- 
mentation of these mineral elements on these enzyme sys- 
tems. The mineral elements included molybdenum, tung- 
sten, copper, inorganic sulfur, phosphorus, and potassium. 

There was found to be a carry-over of tungsten from 
dams to chicks, as the element was found in high concen- 
trations in kidney tissues of chicks from tungstate-supple- 
mented dams. This cqndition resulted in significant growth 
depressions for at least four weeks. This condition was not 
only overcome but significant gain increases were obtained, 
compared to chicks from non-supplemented dams, when 
molybdenum was added to the rations. This was found both 
in purified and practical rations and suggested a synergis- 
tic effect between molybdenum and tungsten in the rations 
of growing chicks. When certain ratios of molybdenum and 
tungsten were added to chick rations significant gain in- 
creases were obtained regardless of ration fed or treat- 
ment of dams. 

In rations containing supplemental levels of molybdenum 
and tungsten, copper additions were found to significantly 
improve the rations. The supplemental copper caused in- 
creases in gain regardless of the dam treatment, although 
greater gains were found in chicks from tungstate supple- 
mented dams. This suggests that copper might have over- 
come 2 tungstate toxicity in chicks due to the carry-over of 
tungsten from the dams or that copper may act synergisti- 
cally with either molybdenum or tungsten. 

The addition of inorganic sulfur to rations containing 
supplemental levels of molybdenum, tungsten, and copper 
were found to be improved as evidenced by increased gain 
of chicks regardless of the dam treatment. Evidence was 
presented which suggests that growing chicks may have a 
requirement for inorganic sulfate per se. 

No beneficial effects were found from the addition of 
phosphorus or potassium to rations used in this study. 
Phosphorus or potassium did not appear to be limiting fac- 
tors in the rations used. 

The addition of 500 ppm tungsten to diets of breeder 
hens was found to cause significant depressions in xanthine 
oxidase levels of various tissues. Chicks from these dams 
were found to have significantly more of this enzyme than 
did chicks from non-supplemented breeder hens. 

The rate of uric acid synthesis did not appear to be re- 
lated to supplemental levels of molybdenum or tungsten in 
the diet or to be associated with gain or feed conversion 
rates of chicks. 

Deleterious effects on the rate of growth of chicks at 
high levels of supplementations of molybdenum, tungsten, 
and copper were noted. This was accompanied by high al- 





kaline phosphatase activity. Alkaline phosphatase activity 
appears to increase dramatically during periods of meta- 
Microfilm $2.55; Xerox $8.80. 194 pages. 


bolic stress. 


GRAIN MARKETING PRACTICES AMONG 
WHOLESALE FEED MANUFACTURERS, 
WISCONSIN, 1956 


(L. C. Card No. Mic 58-7540) 


Frederick Charles Temple, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Henry H. Bakken 


This study deals with the characteristics and policies 
of the wholesale feed manufacturing industry of Wisconsin. 
Although the industry is of prime importance to the state’s 
dairy and livestock enterprises, information on the eco- 
nomic aspects of the industry has been meager. The study 
describes the principal marketing channels used by whole- 
sale manufacturers for feed and it analyzes methods of 
operation. Price making forces for grain handled by the 
firms are determined and described as are the trade prac- 
tices and their influence on the movement of grain. 

The study is based primarily upon-information obtained 
from a representative sample of the state’s wholesale feed 
manufacturing enterprises. Firms included in the study 
were selected by a modified random sampling procedure 
yielding a fairly even distribution of different size firms 
in the nine crop reporting districts of Wisconsin. 

Results of the study indicate that the largest firms in 
the industry, in terms of volume of sales, consist primarily 
of corporations. Contrasted with other forms of business 
organization, corporations have been in continuous opera- 
tion the longest period of time, have a larger amount of 
capital invested in fixed assets and trucks, handle a larger 
volume of grain, and maintain the largest proportion of re- 
tail feed dealers as regular customers. 

The majority of the firms depend upon terminal market 
quotations as a source for establishing the paying price 
for grain obtained from local farmers, Wisconsin grain 
merchants, and out-of-state grain merchants. In addition 
to the sale of livestock and poultry feeds, the majority of 
the feed dealers also market whole grain. The size of the 
gross margin realized from the sale of grain is determined 
by the type of competition faced by managers located in 
different trading communities, as well as the costs of vari- 
ous services necessary for the merchandising of particular 
kinds of grain. Although the manufacturers are susceptible 
to inventory losses, due to daily fluctuations in the price of 
grain, only several of the large size firms tend to use fu- 
tures contracts as a means of hedging various lots of pur- 
chased grain. 

Most of the feed dealers use some type of advertising 
media in an effort to promote the sale of their feed prod- 
ucts. Direct mail and newspapers rank first and second, 
respectively, as the most important kinds of media used 
by the firms. Regardless of size, nearly every firm grants 
extended credit. Yet, the large size firms, contrasted with 
medium and small size firms, charge no interest on credit 
granted to customers. Competition in the industry has 
forced managers to grant additional services, including the 
use of mobile feed mills. 
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One of the major conclusions of the study is that, al- 
though each firm’s feed products are differentiated and 
identified by brand names, conditions of entry into the in- 
dustry are not entirely restricted. Some control over the 
price of finished products is possible, yet, so many substi- 
tutes are available that the oligopolistic power of any major 
firm is limited. The study indicates that the principal char- 
acteristics of the corporate form of business organization, 
such as limited liability, ease in combining assets, and 
permanence of organization, are advantageous to firms of 
the industry. Services to customers tend also to be an im- 
portant element in the merchandising of feed products. It 
also appears that the full advantages of hedging should be 
utilized by all managers, since they are exposed to the haz- 
ards of declining market prices of grain bought for proc- 
essing and merchandising. In order to strengthen their 
present financial status there is urgent need for many of 
the firms to enforce and maintain a sounder credit policy. 

Microfilm $2.95; Xerox $10.20. 226 pages. 


THE VERTICAL-BLOCK BUDGETING SYSTEM— 
A NEW FARM PLANNING TECHNIQUE 


(L. C. Card No. Mic 58-3564) 


Richard Bernard Zoller, Ph.D. 
University of Minnesota, 1958 


The purpose of this study is to present a farm planning 
method adapted to widespread use by individual farm oper- 
ators. The method is designed to be easy to present, un- 
derstand and use. That is, with a limited amount of train- 
ing in the use of such a technique, a farm operator would 
be able to determine the farm organization that would max- 
imize farm income within the assumptions made. 

The vertical-block budgeting system involves a shift 
from the horizontal to the vertical approach to farm organi- 
zation problems. The vertical-block method views each 
enterprise in terms of the quantities of the various classes 
of factors used to produce a given amount of income. For 
example a sow and her litter can be viewed as a vertical- 
block using the indicated quantities of the following classes 
of factors to produce $169.36 return above cash expenses: 


1. 3.77 acres of tillable land 
2. 2.54 acres of corn land 


3. 53.76 hours of labor for caring for the sow, her lit- 
ter, and raising the crops used for feed 


4. housing space and equipment for the sow and litter 


Where constant returns to scale are assumed, as is the 
case with the vertical-block method, at least one factor 
that has limited substitutes must be in limited supply. For 
most farm businesses several factors are limited. The de- 
gree to which the various enterprises economize on the 
use of these factors relative to the income they produce is 
of prime importance in determining the maximum profit 
farm organization. To facilitate the selection of enter- 
prises on the basis of economizing on scarce factors, the 
quantity of each of the limited factors used to produce a 
given quantity of income is calculated for each enterprise. 
For the hog block mentioned previously the production of 





.59 of a block would be necessary to produce 100 dollars 
net above cash production costs eo = 59) . Therefore 
the following quantities of the factors assumed to be limited 


would be necessary to produce 100 dollars income: 
1. 2.22 acres of tillable land 


2. 1.50 acres of corn land 





3. 31.72 hours of labor 


4. .59 of the housing space used by one litter. 


By comparing the above values for hogs with similar 
values for other enterprises, the maximum profit organiza- 
tion can be selected. First the enterprise that uses the 
least amount of the greatest number of the limited factors 
is expanded until stopped by a factor in limited supply. 
Second, from those enterprises not yet in the organization, 
select that enterprise that uses the least amount of the 
greatest number of limited factors and expand it until 
stopped by a limited factor. The third step is to increase 
the number of blocks of the second enterprise to enter the 
organization at the expense of the first enterprise. Follow 
this step only to the extent that income is increased by so 
doing. This succession of three steps is continued with the 
other enterprises being considered until no increase in in- 
come results. A very close approximation of the farm or- 
ganization with the maximum income potential theoreti- 
cally possible can thus be achieved. 

A final step in the development of a farm plan should in- 
volve a critical appraisal of the assumptions made regard- 
ing the farm business environment. By changing in a sys- 
tematical manner the assumptions made relative to the 
supply of factors, the relationship of factors to products, 
and the relationship of factors to each other, a close ap- 
proximation of the profitability of these changes can be 
made. With this information at hand the farm operator is 
better equipped to make decisions. 

Microfilm $2.00; Xerox $3.00. 58 pages. 
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THE THYROID SECRETION RATE OF SHEEP 
AS RELATED TO SEASON, BREED, SEX, AND 
ITS RELATION TO SEMEN QUALITY IN THE RAM 


(L. C. Card No. Mic 58-5711) 


Sumner Albert Griffin, Ph.D. 
Michigan State University, 1955 


In preliminary experiments a technique was developed 
for measurement of daily thyroid secretion rate in intact 
individual sheep. A study was then carried out to deter- 
mine the effects of season, breed, sex, and the relation of 
semen quality to thyroid secretion rate. Six Hampshire 
rams, six Shropshire rams, and six open Shropshire ewes 
were used for the study. Thyroid secretion rate determin- 
ations were made approximately every other month for 
one year. Semen was collected from the rams every seven 
to ten days during the experiment. 
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- From these data the following conclusions were reached. 


A technique for measuring daily thyroid secretion rate 
in intact individual sheep is described. This method is 
practical for research in large animals. While this method 
is suitable for studying differences between groups it is not 
refined enough for comparison of individuals. 

The thyroid secretion rate of sheep is greatly affected 
by the season of the year. The secretion rate in July was 
significantly different from the secretion rate in all other 
months that determinations were made. A seasonal varia- 
tion in thyroid secretion rate of sheep exists with the low- 
est level of secretion in the summer months and the high- 
est levels in the fall and winter. 

There is a difference in the thyroid secretion rate of 
Hampshire rams and Shropshire rams with the secretion 
rate for the Hampshire rams higher than that of Shropshire 
rams during every month in which determinations were 
made. Hampshire and Shropshire rams both show the same 
seasonal variation in thyroid secretion rate. 

There is a difference in the thyroid secretion rate of 
Shropshire rams and Shropshire ewes. The Shropshire 
rams and the Shropshire ewes exhibit the same seasonal 
variation in thyroid rate with the ewes showing a higher se- 
cretion rate in every month that determinations were made. 
Both the rams and ewes showed the lowest secretion rate 
in July. 

There is a relationship between semen quality in the 
ram and thyroid secretion rate. The seasonal variation in 
thyroid secretion rate was closely paralleled by the sea- 
sonal change in semen quality. An apparent time lag exists 
between changes in thyroid secretion rate and changes in 
semen quality. Microfilm $2.00; Xerox $3.60. 63 pages. 


FACTORS ASSOCIATED WITH WOOL 
PRODUCTION OF RANGE COLUMBIA EWES 


(L. C. Card No. Mic 58-7513) 


Milton Andrew Madsen, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professor Arthur B, Chapman 
and Professor Arthur L. Pope 


The objectives of this study were to get a better under- 
standing of the interrelations between weanling, yearling 
and two-year body and wool traits of Columbia ewes main- 
tained on the range and to estimate the phenotypic and ge- 
netic parameters of these traits. 

The study consisted of the analysis of 761 Columbia 
range ewe records which were collected over a ten year 
period from Utah State Agricultural Experiment Station 
flocks. The traits measured were: weanling body weights 
and staple length, yearling grease fleece weights, clean 
fleece weights and wool staple length, two-year old fall 
body weights, grease fleece weights and wool staple length. 
The factors studied were: year effects, generation, age of 
dam, type of birth and rearing, age at weaning, age at 
shearing and age at two-year old fall body weights. 

The records were analyzed by a least squares tech- 
nique applied to data with disproportionate sub-class num- 
bers. Constants were computed for the factors studied and 
the records adjusted to a standard base. Phenotypic corre- 
lations, heritabilities and genetic correlations were com- 





puted for the yearling and two-year old traits. Fifty-two 
per cent of the observed variance in weanling weights was 
accounted for by the factors studied. From 38 to 45 per 
cent of the variances in yearling fleece weights, yearling 
staple length and fleece weights and fall body weights of 
two-year olds were accounted for by these factors. Thirty- 
one per cent of the staple length of two-year olds and 27 
per cent of the yearling clean fleece weight variances were 
accounted for. Weanling staple length was least affected by 
these factors with only 15 per cent of the total variance ac- 
counted for. 

Phenotypic correlations between body weights and length 
of staple were not significant. All other correlations were 
Significant and positive. The correlations between various 
traits were: grease fleece weights for the yearlings and 
two-year olds 0.57, yearling staple length and two-year 
olds staple length 0.45, fall body weights and grease fleece 
weights 0.24 for yearlings and 0.29 for two-year olds, fall 
body weights and clean fleece weights of yearlings 0.14, 
yearling grease fleece weights and clean fleece weights 
0.69 and yearling clean fleece weights and staple length 
0.39. The correlations between repeated measurements of 
the same trait are sufficiently high to be of positive value 
in predicting subsequent performance. 

Heritability estimates were computed by doubling the 
regression coefficients of offspring on dam. Heritability 
estimates were: fall body weights 0.44, two-year olds 
grease fleece weights 0.37, yearling grease fleece weights - 
0.35, yearling clean fleece weights 0.31, two-year olds 
staple length 0.30 and yearling staple length 0.17. The 
heritability estimates indicate that genetic progress should 
be possible when selection is made for these traits. 

Genetic correlations were: fall body weights and two- 
year olds grease fleece weights 0.43, fali body weights and 
yearling grease fleece weights 0.31, two-year olds length 
of staple and grease fleece weights -0.02, yearling staple 
length and grease fleece weights 0.20, yearling grease 
fleece weights and clean fleece weights 0.26 and yearling 
staple length and two-year olds grease fleece weights - 
0.60. Two of the genetic correlations were greater than 
unity. These were between fall body weights and yearling 
clean fleece weights (2.14) and between two-year olds 
staple length and yearling staple length (1.22). 

Microfilm $2.00; Xerox $4.20. 77 pages. 


HERITABILITIES AND PHENOTYPIC AND GENETIC 
CORRELATIONS BETWEEN TYPE RATINGS AND 
MILK AND BUTTERFAT PRODUCTION 
IN HOLSTEIN-FRIESIAN CATTLE 


(L. C. Card No. Mic 58-7518) 


Ralph Gerald Mitchell, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Wilber J. Tyler 


The objectives of this study were: (1) To estimate the 
heritability of milk and fat production and the official type 
ratings of Holstein- Friesian cattle; (2) To calculate pheno- 
typic and genetic correlations between milk and fat produc- 
tion, between the different type breakdown ratings, and be- 
tween the production and type traits; (3) To compute the 
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regressions of milk and fat production on the different type 
ratings; and (4) To determine if the above statistics vary 
according to level of production of Holstein- Friesian herds. 

Milk and butterfat production records and official type 
classification ratings of 14,727 Holstein- Friesian cows and 
their dams were included in this study. Type ratings in- 
cluded a final rating and six breakdown classifications 
(general appearance, dairy character, body capacity, mam- 
mary system, feet and legs, and rump). Production rec- 
ords were adjusted to a 2x, 305-day, mature equivalent 
basis. The herds were stratified into high (>13,230 lb.), 
medium (11,960-13,230 lb.), and low (<11,960 lb.) levels 
of milk production. This analysis included all Holstein- 
Friesian cows that had completed one or more production 
records in AR and HIR and had an official final type clas- 
sification with breakdown ratings before December 31, 
1951. Since type classification breakdown ratings were 
initiated in 1945, all animals born prior to 1940 and their 
daughters were pooled for analysis I as these individuals 
could have been highly selected. The remaining cows were 
separated into the low, medium or high group according to 
their herd average. The number of daughter-dam pairs in 
each group were: low, 3831; medium, 3991; high, 3548; 
and analysis I, 3357. The intra-sire, intra-herd variances 
and covariances of daughters and dams were used to esti- 
mate heritabilities, regressions, and phenotypic and ge- 
netic correlations between type ratings and milk and butter- 
fat production records. All coefficients were adjusted toa 
Single record basis. 

Phenotypic and genetic correlations were estimated be- 
tween each type component rating and final type rating, 
each type rating with milk and butterfat production, be- 
tween the different components of type, and between milk 
and butterfat production. 

Phenotypic correlations between type ratings and milk 
and butterfat production ranged from +0.02 to +0.25 with a 
standard error of 0.01 to 0.02. Most of the genetic cor- 
relations concerning type ratings and production were not 
Significant. However, the genetic correlations between 
dairy character and production were significant and ranged 
from 0.61 to 0.82 for the three stratified groups. The phe- 
notypic and genetic correlations between final type and the 
sub-ratings general appearance and mammary system ap- 
proached unity. 

Heritability estimates for milk and butterfat production 
were of the order of 0.20 and did not differ significantly 
. among the three levels of herd production. The estimates 
of heritability for type ratings ranged from .03 for dairy 
character to 0.31 for rump. The small differences in her- 
itability estimates for the three stratified groups were not 
Significant. 

Regressions of milk and butterfat production on type 
ratings were estimated for dams, for daughters, and of 
daughter’s production on dam’s type ratings. The regres- 
sions of daughter’s production on dam’s type were signifi- 
cantly lower than corresponding regressions within daugh- 
ters and within dams. Within daughters, the regressions 
of milk and butterfat production on type were lowest for 
the traits feet and legs (55 lb. and 2.4 lb.) and rump (93 lb. 
and 4.4 lb.) while the largest regressions were for the 
dairy character rating (896 lb. and 32.5 lb.). The regres- 
sions did not differ significantly among the stratified 
groups. 

- he differences in magnitude between the phenotypic 
and genetic correlations indicated that phenotypic correla- 





tions are of limited importance in selection unless some- 
thing is known of their genetic and environmental com- 
ponents. 

The type rating which showed the highest genetic as- 
sociation with production was dairy character. In selec- 
tion of dairy cattle for production, the type rating for dairy 
character should receive more weight than either the final 
type rating or any other breakdown rating. 

Microfilm $2.00; Xerox $4.20. 80 pages. 
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VARIATIONS IN CROWN FORM ATTRIBUTES 
IN POPULATIONS OF PSEUDOTSUGA MENZIESI 
(MIRB) FRANCO (DOUGLAS FIR) 


(L. C. Card No. Mic 58-7350) 


Robert Kenneth Campbell, Ph.D. 
University of Washington, 1958 





The objective of this study was to quantitatively de- 
scribe the variability in crown attributes of young Douglas 
fir (Pseudotsuga menziesii (Mirb.) Franco). The crown 
characteristics studied were the length, and volume of a 
predetermined stem section; number, length, and angle of 
branches; and cross-sectional area of branch bases. Three 
hundred 20- to 40-year-old trees were climbed and meas- 
ured to provide data for the study. In order to ascertain 
if the measurement values of crown attributes differed be- 
tween distinct areas, the three hundred tree sample was 
composed of 30-tree samples from 10 areas throughout 
southwestern Washington. Crown characteristics in eight 
consecutive whorls of every sample tree were measured 
starting at the fourth whorl from the tip of the stem and 
measuring down through the eleventh whorl. | 

The investigation of variation was divided into three 
main sections. First, variation that exists between whorls 
within individual trees was examined. The second section 
consisted of descriptions of variation in crown character- 
istics found between trees within the essentially uniform 
environment of a specified area. In addition, crown attri- 





-butes in the several environments represented by the 10 


sample areas were analyzed. In the third portion of the in- 
vestigation, the relationships which exist between the crown 
variables were studied by means of correlation analyses. 

Within-tree variation, as expressed by the statistics, co- 
efficient of variation, standard deviation, and standard devi- 
ation from regression, was found to be very small for branch 
length and angle if the effectof the age of branches is con- 
sidered in the analysis. Variation inthe stem inter-whorl _ 
length, and in the ratio surface-area-of-stem versus cross- 
sectional area of branch bases was very large. Results of a 
correlation analysis indicated that trees very variable in 
one characteristic are not necessarily variable in others. 

A survey of the diversity found between trees within an 
area shows Douglas fir to be extremely variable in the 
characteristics which make up the crown of a tree. Also, 
within an area, the magnitude of the variation in any char- 
acteristic generally was found to be positively related to 
the height growth potential of the area. 
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Statistically significant differences between area means 
were found for each attribute even after statistical controls 
were employed in the analyses to partially reduce vari- 
ability due to environmental diversity of the areas. Pos- 
sible patterns of geographic variation were deduced from 
consideration of adjusted area mean values for number of 
branches, length of branches, and cross-sectional area of 
branch bases. In relation to this, the difficulty of ascrib- 
ing these phenotypic differences between areas to heredi- 
tary causes is discussed. 

Correlation analyses indicate several definite associ- 
ations between the characteristics making up the crown of 
Douglas fir. A study of the relationship between the vol- 
ume of a specified stem section and four crown attributes 
indicates that roughly 36 per cent of the variation in the 
volume of the stem can be explained by corresponding vari- 
ation in the cross-sectional area of the base of branches 
inserted in this section. Their mutual association with 
other crown variables was considered in the analysis. 
However, approximately 37 per cent of the variation in 
stem volume cannot be associated with corresponding vari- 
ation in branch characteristics. 

Microfilm $2.10; Xerox $7.40. 158 pages. 


THE INFLUENCE OF MICROCLIMATE ON THE 

ESTABLISHMENT AND EARLY SURVIVAL OF 

PLANTED RED PINE, PINUS RESINOSA AIT., 
IN SOUTHWESTERN MICHIGAN 


(L. C. Card No. Mic 58-7123) 


Robert Keith Hudson, Ph.D. 
Michigan State University, 1957 





A study was carried out in 1954 and 1955 at the Kellogg 
Forest, in southwestern Michigan, to investigate the rela- 
tionship between micro-climate and the establishment and 
early survival of planted red pine (Pinus resinosa Ait.). 
One main study plot, consisting of two sections and twenty- 
four treatment-plots, was established on each of two slopes 
with contrasting micro-climates. One slope faced north- 
west and the other one faced south. Intensive investigation 
of the soils on both slopes indicated that the soils were 
ecologically similar, as was the low, sparse, old-pasture 
vegetation on the two slopes. 

Instrumentation to evaluate the direct and indirect ex- 
pression of the micro-climates on the two slopes involved 
the use of air- and soil-thermometers, air- and soil- 
thermographs, radio-atometers, gypsum blocks and soil- 
moisture meter, recording precipitation gauges, anemo- 
meters, and chemical-absorption hygrometers. Treat- 
ments included furrowing and scalping, and the use of 
seedlings and transplants. A total of 1296 trees were 
planted in the spring of 1954. Daily and weekly observa- 
tions were carried on for seventeen months, with weekly 
checks on the survival of planted trees. Every effort was 
made to determine causes of any mortality that occurred, 
in order to segregate cauSal factors of the living environ- 
ment from those of the non-living environment. 

The summers of 1954 and 1955 were among the hottest 
and driest in the record of climate for southwestern Michi- 
gan. Analysis of instrumental data indicated that the ef- 
fects of drought were intensified on the south-facing slope 





as compared with the northwest-facing slope. About eighty 
percent of the mortality on either slope occurred during 
the droughty summer of 1954. Total mortality was about 
twice as high on the south-facing slope as on the north- 
west-facing one. Of a total of 648 trees planted on each 
Slope, 629 survived the first two growing seasons on the 
northwest-facing slope, and 607 survived on the south. 
Symptoms of all trees that died led to the conclusion that 
mortality was attributable to drought. Data on survival 
were analyzed for statistical significance. Differences in 
survival between the two slopes were found to be signifi- 
cant, but no significance was found among treatments, 
among replications, or for interaction. 

It was concluded that unfavorable micro-climates on 
open sites in southwestern Michigan may result in signifi- 
cantly higher mortality from drought, among planted red 
pines, than would result if sites with more favorable mi- 
croclimates were selected for planting. 

Microfilm $3.40; Xerox $11.60. 263 pages. 


A STUDY OF SOME CHARACTERISTICS OF 
COMPACTED SOILS AND THEIR EFFECT ON 
THE GROWTH OF TILIA CORDATA 


(L. C. Card No. Mic 58-7186) 


Theodore Flavien Mathieu, Ph.D. 
The Ohio State University, 1953 





Field observations indicate that mariy shade trees die 
annually where the soil about the root systems has become 
compacted. There has, however, been no critical study 
made of the manner in which soil compaction affects tree 
growth. This study was made to determine what physical 
changes are brought about in soil structure as a result of 
compaction under field conditions, and the influence of 
these changes on plant-soil relationships with specific ref- 
erence to trees. | 

In December, 1950, 100 plants, 3/8 to 3/4 inch caliper 
of Tilia cordata were planted in five plots, 20 plants per 
plot. Ten months were allowed for the plants to become 
established. The plot treatments were as follows: 


Plot 1 sodded with a bluegrass sod 

Plot 2 mulched with ground corncobs 

Plot 3 one inch of soiladded and tamped to original level 

Plot 4 two inches of soil added and tamped to original 
level 


Plot 5 four inches of soil added and tamped to original 
level 


The mulch and sod treatments were applied in October, 
1951. The compaction treatments were made in April, 
1952. 

In October, 1952, lateral and terminal shoot growth was 
measured and foliar analyses were made for total quanti- 
tative content of nitrogen, phosphorus, potassium, calcium, 
and magnesium. Soil analyses to determine particle size 
distribution, aggregation, porosity, and density were made 
in November, 1952. 

Data for soil air composition, volume of oxygen in soil 
pores, soil moisture content, and soil temperature were 
collected from April through October, 1952. Analyses 
were made according to standard methods. 
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The following results were obtained from the experi- 
ment: 


(1) If total growth of the trees in the mulch treatment 
is assumed to be 100 per cent, the tree growth in the 
sod plot was approximately 31 per cent; that of the trees 
in the 1-inch compaction approximately 81 per cent; and 
the total growth of the trees in the 2 and 4 inch compaction 
plots was approximately 62 per cent. The low total tree 
growth in the sod plot is believed to be due to the competi- 
tion for moisture and mineral salts in the soil between the 
grass and tree roots. Data indicate that the lower total 
tree growth in the compaction plots is due to several fac- 
tors including (a) physical impedance of root growth; (b) 
lower oxygen volume in soil pores; (c) lower total aggre- 
gation and porosity; (d) lower relative non-capillary po- 
rosity; and (e) limited mineral salt supply distribution in 
the soil layers occupied by the tree roots because of fixa- 
tion of salts in the upper compacted soil layers. 


(2) Density increased, but porosity and aggregation de- 
creased directly with an increase in degree of compaction. 


(3) Soil oxygen partial pressures were at all times within 
the range believed to be sufficient for plant growth but 
could have resulted in some retardation of growth below 
that which would occur under more optimum conditions. 
The volume of oxygen in the soil pores ranged from 3.8 cc. 
in the 4-inch compaction to 7.2 cc. in the mulch treatment. 


(4) The widest range of soil moisture content and soil tem- 
perature occurred in the compaction treatments. 


(5) The greatest degree of soil aggregation and porosity 
was obtained in the mulched and sodded plots. The great- 
est relative volume of capillary porosity to total porosity 
occurred in the compacted soils. 


(6) The data indicate that soil structure is appreciably al- 
tered when a soil is compacted, and these changes affect 
physical and chemical soil functions. The combined ef- 
fects of these factors influences tree growth. 

Microfilm $2.00; Xerox $3.00. 46 pages. 
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ION BALANCE IN TOMATOES 
(L. C. Card No. Mic 58-5671) 


David Warren Bensen, Ph.D. 
Rutgers University, 1958 


Adviser: Stephen J, Toth 


The effect of various ion ratios on yields and ion bal- 
ance in tomatoes was investigated in greenhouse sand- 
solution cultures; sand-clay mineral mixtures; soil pot 
cultures; out-of-door cylinders and field plots. 

Yields of tomato plant tops and fruit grown in sand- 
solution cultures tended to decrease as the Ca-K ratio in 





the substrate increased. Although the supply of K was 
adequate at a Ca-K ratio of 13 in soils, a similar ratio in 
sand-solution cultures did not supply adequate K to tomato 
plants. An increase in the level of Mg in the substrate 
tended to increase the yields of tops and fruit. The bene- 
ficial effect of Mg was most pronounced at the highest level 
of K or at the lowest Ca-K ratio. 

The inorganic composition of tomato plants grown in 
sand-solution cultures indicated that the cations Ca, Mg, K 
and Na and the anions N, P, S and Cl are involved in ion 
balance, and that concentration changes of any one of these 
ions affects the plant content of the others. Ion replace- 
ment tended to maintain a constant cation-anion ratio in 
plant tops, but the cation-anion ratios varied when a single 
ion was deficient. 

Sodium was most beneficial and tended to increase the 
yields of tomato plant tops when the supply of K was low. 
Increasing Na in the substrate tended to decrease the 
cation-anion ratios in K-deficient plants most benefited 
by Na. 

Yields and inorganic composition of tomato plants grown 
on three sand-clay mineral (montmorillonitic, illitic and 
kaolinitic) mixtures were markedly affected by the supply 
of Ca and K. Greatest yields were produced on the mont- 
morillonitic media. An extremely low pH developed in the 
illitic substrate and masked the effects of the clay. Yields 
of plant tops were intermediate on the kaolinitic substrate. 
Relatively more K was supplied to tomato plants grown on 
kaolinitic than on montmorillonitic media, and recipro- 
cally, relatively more Ca was supplied to plants grown on 
montmorillonitic than on kaolinitic media. The results 
tended to indicate that Ca was more available from kaolin- 
itic than from montmorillonitic type clay minerals. 

Yields of tomato tops and fruit tended to be influenced 
more by soil textural differences than by the Ca-K ratios 
established in the soil. Greater yields of tomato tops and 
fruit were produced on the heavier textured Penn and Lans- 
dale soils than on the lighter textured Evesboro and Col- 
lington soils. The Penn soil tended to supply relatively 
more K and less Ca, at corresponding Ca-K ratios, than 
the Evesboro, Collington or Lansdale soils. The titratable 
acidity of tomato fruit tended to be greater from plants 
which had a high content of K in their stems. 

The content of Ca in tomato plant stems was influenced 
ky degree of Ca-saturation and the nature of the soils. 
When the soils were saturated to 40 per cent with Ca, the 
order of Ca uptake by the plant was: Lansdale > Collington 
> Penn. At 60 and 80 per cent Ca-saturation the order of 
Ca uptake was: Collington > Lansdale > Penn. 

The results of a greenhouse pot culture experiment 
showed that yield response produced on light textured soils 
as a result of varying the Ca-K ratios was similar to those 
observed in sand-solution cultures. Yields on heavier tex- 
tured soils do not seem to be affected as much by decreas- 
ing levels of K-saturation or increasing Ca-K ratios in the 
soil. Although maximum yields of fruit were produced at 
the highest level of K-saturation, 13 per cent, in both the 
Evesboro and Penn soils, a second “productivity peak” oc- 
curred at the 5 per cent level of K-saturation in both soils. 

Equivalent rates of KCl and K2SQO,4 applied to tomatoes 
in the field indicated that K2SO, was a more effective K 
source than KCl for the production of maximum yields of 
fruit. However, tomato fruit with the highest content of 
titratable acids were produced ata level of KClequivalent to 
200 pounds of K20. Microfilm $2.50; Xerox $8.80. 191 pages. 
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A STUDY OF THE CABBAGE MAGGOT IN 
WISCONSIN AND ITS RELATION TO SOFT ROT 
IN SOME CRUCIFEROUS CROPS 


(L. C. Card No. Mic 58-7474) 


John Frederick Doane, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. Keith Chapman 


The cabbage maggot, Hylemya brassicae (Bouche), has 
been a pest of cruciferous crops in Wisconsin for many 
years, causing heaviest damage on root crops such as rad- 
ish, turnip and rutabaga. 

Host preference studies showed that most eggs were 
oviposited on rutabaga and turnip, followed respectively by 
radish, black mustard (Brassica nigra (L.)) and cauli- 
flower. The principal species of Hylemya causing damage 
to cruciferous root crops was H. brassicae. The seed- 
corn maggot, H. cilicrura (Rond.) was found in very low 
numbers on these crops. 

Puparia of the cabbage maggot, collected from chinese 
cabbage, were found to be heavily parasitized (43 per cent) 
with a braconid, Aphaereta auripes (Prov.). Small num- 
bers of Aleochara bilineata Gyll. and A. bipustulata (L.) 
(Staphylinidae), Phygadeuon sp. (Ichneumonidae) and Try- 
bliographa rapae (Westw.) were also reared from these — 
puparia. Very few parasites were taken from puparia col- 
lected from rutabaga and turnip plots. 

A study was conducted to determine the relation of the 
cabbage maggot to the incidence of rot in cruciferous 
plants. Two populations of H. brassicae, one from ruta- 
baga and one from Chinese cabbage were studied to deter- 
mine whether a difference existed in the type of bacteria 
associated with the life stages of the cabbage maggot from 
the different cruciferous host crops. Plant pathogenic bac- 
terial isolates from the life stages of the cabbage maggot 
from rutabaga caused a slow firm rot of rutabaga slices 
accompanied by the production of dark pigment in these 
Slices. Pathogenic bacteria isolated from the life stages 
of individuals which developed on chinese cabbage were 
primarily the soft-rot type. 

Only one bacterial culture was obtained when the ab- 
dominal contents of 16 flies were aseptically transferred 
to agar slants indicating that newly emerged flies were not 
heavily contaminated internally. The pre-pupal membranes 






































which were removed from puparia after flies had emerged | 


were found to be heavily contaminated with bacteria. Forty- 
three per cent of the pre-pupal membranes yielded patho- 
genic isolates, the majority of which caused soft-rots. 

Nutritional studies showed that bacteria which caused 
decay of crucifers were not essential for the development 
of the cabbage maggot. Larvae from surface-sterilized 
eggs fed on aseptically prepared raw rutabaga plugs, grew 
normally, pupated and adults emerged in the absence of 
any bacteria that could be demonstrated on nutrient dex- 
trose agar. Larvae did not develop on sterile rutabaga 
plugs, (sterilized in the autoclave) or on sterile plugs con- 
taminated with pure cultures of Erwinia carotovora (Jones) 
Holland, and E. atroseptica (v. Hall) Jennison. No larvae 
developed on sterile plugs contaminated when the larvae 
emerged from eggs which were not surface-sterilized. 

In rutabaga plugs rapidly soft-rotted by E. atroseptica 
and E. carotovora inoculated by the larvae, a lower per- 
centage of larvae developed to pupation and these were 

















smaller than those from check plugs where no rot was 
present. Conditions were more favorable for larval de- 
velopment in plugs rotted more slowly by isolate 34b (rep- 
resentative of the pathogenic isolates from surface-steri- 
lized puparia collected from rutabagas and a mixture of 
34b and E. atroseptica) and larvae developed to normal 
size. 

In root maggot control tests a comparison of applica- 
tion methods showed that seed, furrow, soil, and granular 
surface treatment at 0.4, 1, 2 and 4 pounds actual toxicant 
per acre of heptachlor or dieldrin resulted in excellent 
control. 

Heptachlor and aldrin granulated formulations at 1 
pound actual toxicant per acre gave the most consistent 
control as furrow treatments to turnips. 

Soil broadcast treatment with dieldrin or heptachlor at 
from 2 to 4 pounds actual insecticide per acre gave ruta- 
bagas good protection from maggot attack. 

Microfilm $2.00; Xerox $6.20. 130 pages. 





EFFECTS OF PLANT POPULATION AND OF 
FERTILIZER PLACEMENT ON PLANT GROWTH 
AND DEVELOPMENT 


(L. C. Card No. Mic 58-3151) 


William Graham Duncan II, Ph.D. 
Purdue University, 1958 


Major Professor: A. J. Ohlrogge 


If there is competition between plants for an environ- 
mental factor of yield, the number of plants growing ina 
unit area affects the yield of each individual plant. This 
effect of population on plant yield lends itself to mathe- 
matical analysis. Such study showed that plants may be 
divided into two clearly defined groups by their mathemati- 
cal response to plant population density. 

Corn and probably cabbage are distinguished from all 
other plants studied in that the logarithm of their yield per 
plant bore a linear relationship to the plant population. In 
all other plants studied, the logarithm of the yield per 
plant bore a linear relationship to the logarithm of the 
plant population. Plants studied from data in the litera- 
ture included-corn, cabbage, tomatoes, soybeans, cotton, 
sorghum, wheat, oats, barley, snap beans, lima beans, po- 
tatoes, carrots, flax, sunflowers, and timothy. 

The equation found to express the yield of corn per 
unit of area in terms of population per unit of area was: 


Y = Pk10>P 


Where Y is yield per unit of area 
P is population per unit of area 
K and b are constants 


The equation that will give the maximum yield popula- 
tion is: 


1 
Pmax* - 3-3p 


For all the plants studied except corn and probably cab- 
bage the following equation of yield applied: 


Y —_ KP (1-b) 
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For such plants there was no maximum ypield population 
such as is found in corn. 

The equation of yield in terms of population may be 
combined with the Mitscherlich-Spillman equation to give 
equations which give yields in terms of both population and 
nutrients. The equation thus derived indicates that the 
Mitscherlich-Spillman equation cannot accurately describe 
the effect of any nutrient on yield if that nutrient also af- 
fects the value of the constant “b” in the equations given 
here, 

The population-yield equations may also be used to 
compute other plant characteristics such as tillers per 
plant, number of grains per plant, leaf area, straw, num- 
ber of tubers per plant, and other such values that might 
be linearly related to yield. 

The differences between corn and the other plants stud- 
ied are presumed to be due to the difference in the varia- 
tion of leaf area with plant population changes. Corn is 
relatively inflexible in leaf area per plant as compared 
with the other plants studied, hence the effect of high popu- 
lations is a reduction in light intensity per unit of leaf 
area. Other plants probably showed much less variation 
in LAI (leaf area index) with population and hence yield 
was more closely related to leaf area per plant. 

As a consequence of the importance of light in plant 
growth, planting pattern affects yield. It is shown by geo- 
metrical methods that any kind of plants will yield more 
if planted in the centers of squares than in the center of 
any other rectangular figure of equal area. 

An underground environmental factor affecting plant de- 
velopment is the placement of fertilizer in the soil. When 
only a part of the root system of young corn plants is fer- 
tilized growth is stimulated only if both nitrogen and phos- 
phorus are used together in the same soil. The greater 
weight of roots found when this is done is due to the more 
rapid growth and branching of the smaller roots. This dis- 
tribution of roots was not affected by high salt concentra- 
tion within wide limits. Phosphorus uptake was closely 
correlated with the degree of root development in the fer- 
tilizer placement. 

Uptake of phosphorus by young corn plants was found to 
be a function of the area of roots in contact with the fer- 
tilized soil, the concentration of phosphorus in the fer- 
tilized soil volume and the history of the plant itself. Ni- 
trogen apparently increased phosphorus uptake when mixed 
with it in the fertilized volume chiefly by increasing the 
root area in the fertilized soil. 

Resistance of soil to root penetration probably affects 
the direction of growth of corn roots. Experiments in sand 
show that the higher the compaction the more nearly hori- 
zontally the roots grow. Soil aeration appeared to have 
little effect on the direction of growth of the primary roots 
of corn. | 

Contrary to usual concepts, corn and soybean roots have 
little power to penetrate barriers in soil. In no case were 
they able to penetrate moist filter paper. Thin coatings of 
ground silica on coarse sand and thin coatings of paraffin 
at 70°F also resisted penetration by most corn roots. Di- 
rect observation of growing root tips indicated that the root 
cap plays a more important role in root development through 
soil than is currently recognized. 

Microfilm $2.00; Xerox $5.60. 111 pages. 





A COMPARISON OF TOTAL AND SOLUBLE 
NITROGEN, PHOSPHORUS, POTASSIUM, CALCIUM, 
AND MAGNESIUM FOUND IN THE LEAVES OF 
TOMATO PLANTS GROWN UNDER VARIOUS 
LEVELS OF NITROGEN, PHOSPHORUS, AND 
POTASSIUM IN “HAYDITE” MEDIA 


(L. C. Card No. Mic 58-7198) 


Richard Hudson Dunn, Ph.D. 
The Ohio State University, 1953 


Where relatively large quantities of organic and inor- 
ganic fertilizers have been used for many years in vege- 
table greenhouses, there seemed to be a definite need to — 
obtain more information on the general subjects of “bal- 
ance,” “luxury consumption,” and “deficiency levels” of 
the various fertilizer elements. It was believed that such 
information could be obtained by growing plants in media 
supplied with controlled amounts of mineral elements, and 
from these plants determining the effect of treatment upon 
yield and chemical composition of the leaves. 

Since in recent years considerable interest has been 
shown in rapid chemical analyses of foliage, it was deemed 
advisable to determine the relationship between these ele- 
ments, at the same time attempting to correlate these find- 
ings with yield and number of fruit produced. 

The investigation was undertaken to make the following 
determinations: (1) the effects of three levels of nitrogen 
and two levels of phosphorus and potassium in all possible 
combinations, on the nitrogen, phosphorus, potassium, cal- 
cium, and magnesium contents of the leaf as determined 
by chemical analyses; (2) the relative amounts of these 
elements in the leaf petioles and leaf blades as compared 
with the entire leaf in order to ascertain if such parts may 
be used reliably as the tissue for investigating the nutri- 
tional status of the greenhouse tomato; (3) the existence of 
significant positive correlations between the soluble and 
total quantitative amounts of the five elements under in- 
vestigation in whole leaves, leaf blades, and leaf petioles. 
Significant positive correlations would indicate that the 
soluble methods of analyses would afford a reliably ac- 
curate measure of the nutritional status of the plant. It 
was also hoped that the investigation would provide infor- 
mation on how variations of one or more of the major ele- 
ments in the media may effect yield. The plants from the 
treatment which produced the greatest yield might indicate 
by the composition of the leaves the most desirable ‘nu- 
trient balance” for the elements under investigation. 


MATERIALS AND METHODS 


Two fall crops and one spring crop of tomatoes, of the 
variety Wilt Resistant Globe, grew in the vegetable green- 
house at The Ohio State University. The plants grew in 
raised beds filled with “Haydite” and the minerals were 
supplied by subirrigating each bed with a nutrient solution 
that was contained in two five-gallon glass carboys. 

Four plants approximately twelve inches tall were set 
into each plot on January 28, for the spring crop, and on 
August 15, for the fall crop in 1951, and on February 9, for 
the 1952 spring crop. The soil was washed from the roots 
of the potted plants before they were transplanted into the 
beds. The plants were pruned to a single stem and topped 
three leaves above the sixth cluster onthe 1951 spring crop, 
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and at the same point above the fifth cluster on the 1951 
fall and 1952 spring crops. 

Three levels of nitrogen and two levels of phosphorus 
and potassium were used in all possible combinations to 
make the twelve treatments. 


TABLE I 


LEVELS OF NITROGEN, PHOSPHORUS, AND 
POTASSIUM IN PARTS PER MILLION 
FOR THE TWELVE TREATMENTS 


Treatment 
Number 





Nitrogen Phosphorus Potassium 





20 100 200 
20 200 200 
20 100 400 
20 200 400 


100 100 200 
100 200 200 
100 100 400 
100 200 400 


9 200 100 200 
10 200 200 200 
11 200 100 400 
12 200 200 400 














Calcium and magnesium were maintained at 200 and 25 
parts per million, respectively. The following microele- 
ments were added to the nutrient solutions weekly: boron 
1 p.p.m., zinc 0.5 p.p.m., manganese 0.5 p.p.m., copper 
0.5 p.p.m., and iron 2 p.p.m. All treatments were repli- 
cated three times. 

The initial solution for each treatment was made from 
chemical pure reagent grade chemicals and tap water. The 
solutions were tested every two weeks to determine the 
parts per million of nitrogen, phosphorus, potassium, cal- 
cium, and magnesium present by the use of the Spurway 
System’ with certain modifications. After the solutions 
were tested, they were replenished to the levels of nitro- 
gen, phosphorus, and potassium shown in Table I, and to 
200 and 25 parts per million of calcium and magnesium, 
respectively. 

From the 1951 spring crop, leaf samples were taken at 
the first cluster on May 19, at the third cluster on June 8, 
and at the fifth cluster on July 3, for the determination of 
soluble nitrogen, phosphorus, potassium, calcium, and 
magnesium. These samples were divided into leaf blades 
and leaf petioles. 

From the 1951 fall crop, leaf samples were taken at the 
first cluster on November 16, and at the third cluster on 
December 6. From the 1952 spring crop, samples were 
collected at the first cluster on May 18, and at the third 
cluster on June 9, for the determination of the soluble frac- 
tion of the five elements. The samples taken at the third 
cluster from the 1951 fall crop and the 1952 spring crop 
were divided into whole leaves, leaf blades, and leaf pet- 
ioles. 

Both soluble and total quantitative analyses were made 


on the samples collected at the third cluster fromallcrops. 


After collecting the samples, they were dried and stored 
until they were analyzed chemically. The chemical analy- 
ses were made during the summers of 1951 and 1952 in the 





Horticultural Laboratories at the Ohio Agricultural Ex- 
periment Station located at Wooster, Ohio. 


RESULTS AND DISCUSSION 


The analytical data in this study were obtained on a dry 
weight basis. The results of the soluble analyses were ex- 
pressed as part per million, while the results of the total 
analyses were expressed as per cent dry weight. Dis- 
crepancies may exist between data that have been obtained 
on the dry weight basis and data secured on the fresh 
weight basis when similar material has been investigated. 

Each increase of nitrogen, phosphorus, and potassium 
in the nutrient solution resulted in an increase of these 
elements in whole leaves, leaf blades, and leaf petioles. 

With each increase of nitrogen in the growing media, 
there was a decrease in the phosphorus and calcium con- 
tents of the leaf parts. McCalla and Woodford’ accounted 
for the inverse relationship between nitrogen and phos- 
phorus by anion-cation balance. Increases of nitrogen sup- 
ply in the treatments resulted in small increases in the 
potassium content of leaves. There were no consistent as- 
sociations between nitrogen supply and the magnesium con- 
tent of the leaves. 

Leaf petioles contained more soluble nitrogen than leaf 
blades, while the latter contained more total nitrogen than 
the former. This was probably caused by translocation of 
the nitrogen from the stems to the blades through the peti- 
oles as nitrate nitrogen, and, under favorable conditions, 
by a rapid reduction of the nitrate nitrogen into organic 
nitrogenous compounds in the leaf blades. 

In the two spring crops increases in the phosphorus 
Supply in the growing media resulted in decreases in the 
nitrogen and calcium contents of the leaves, while small 
increases in the potassium content were observed. Varia- 
tions in the phosphorus supply in the growing media had 
no apparent effect upon the magnesium content of the 
leaves. There were small differences between the total 
and soluble phosphorus contents of the leaf blades and 
leaf petioles. 

Increases of the potassium supply in the growing media 
generally resulted in decreases in the calcium and mag- 
nesium contents of the leaves. This interrelationship be- 
tween potassium, calcium, and magnesium may be caused 
by an anion-cation balance in which a decrease in the sup- 
ply of any one element may result in an increased content 
in the blades of one or both of the remaining elements. 
Leaf petioles contained from thirty to sixty per cent more 
total and soluble potassium than leaf blades. 

The total and soluble calcium contents in the leaf blades 
were from one to three times more than in the leaf peti- 
Oles. The succulent leaf blades contain cells that are de- 
void of secondary walls. The primary walls of the cells 
are composed largely of celluloses and pectic materials, 
including calcium pectate, while the more rigid tissue of 
the petioles contain many thick-walled cells. In determi- 
nations made on the dry weight basis, the additional amounts 
of celluloses and other substances in the thick-walled cells 
would probably account for a decrease in per cent calcium 
of the total dry weight. 

Leaf petioles generally contained more total and solu- 
ble magnesium than leaf blades. 

Highly significant positive correlations were found to 
exist between total and soluble nitrogen, phosphorus, po- 
tassium, andcalcium. Therefore, the soluble determinations 
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may be used reliably in analyzing tomato leaves for the 
presence of these four elements. However, there was no 
close agreement between the total and soluble fractions of 
magnesium in the tomato leaves. 

It was found that one section of the leaf may have a 
greater total amount of an element than another; on the 
other hand, the section with the smallest total amount may 
have the greatest soluble fraction. 

In the two spring crops, plants grown in the treatments 
that received 100 p.p.m. nitrogen produced both greater 
yields and larger numbers of fruit than those grown in the 
treatments that received 50 and 200 p.p.m. nitrogen; how- 
ever, the plants in the 200 p.p.m. nitrogen treatments pro- 
duced more fruit and a greater yield than those in the 50 
p.p.m. nitrogen treatments. 

In the two spring crops, increases of phosphorus in the 
growing media resulted in decreases in both number and 
pounds of fruit produced. 

An increase of potassium supply in the treatments that 
received 50 p.p.m. nitrogen was accompanied by a further 
decrease in both yield and number of fruit produced, while 
an increase in potassium supply in the treatments that re- 
ceived 200 p.p.m. nitrogen resulted in an increase in both 
yield and number of fruit produced. In the treatments that 
received 100 p.p.m. nitrogen, the concentration of potas- 
sium appeared to have a minimum effect upon yield and the 
number of fruit harvested. 

In conclusion, it may be stated that the data from the 
two spring crops indicated that a “balance” existed between 
nitrogen, phosphorus, and potassium supply in which a vari- 
ation of any one of these three elements influenced yield 
and number of fruit produced, as well as the chemicalcom- 
position of the leaves. The plants that received 100 p.p.m. 
nitrogen, 100 p.p.m. phosphorus, and 200 p.p.m. potassium, 
produced the greatest yield and greatest number of fruit, 


and any variation in the supply of these elements in this 
treatment was accompanied by both a reduction in yield and 
a decrease in the number of fruit per plant. 

Microfilm $2.00; Xerox $4.40. 81 pages. 
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RELATION OF SEEDLING CHARACTERSTICS 
TO PERSISTENCE IN RED CLOVER TRIFOLIUM 
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Donald Allen Emery, Ph.D. 
The University of Wisconsin, 1958 
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Specific growth types of red clover are known to differ 
in persistence. A study was made to evaluate the associa- 





tion of various plant characters with persistence in single- 
cross progenies from parents with selected growth habits 
as an aid in selecting for persistence. 

Pairs of parents were selected and crossed in the fall 
of the seedling year within lines arising from individual 
open-pollinated plants. Each pair of parents was chosen 
as having the same fall growth type. The single-cross 
progenies were planted out in two different seasons. Her- 
itability estimates for persistence, fall flowering and fall 
type were obtained from parent-progeny correlations, 
year-to-year progeny mean correlations, and by separa- 
tion of genetic and environmental components of variance 
from within and over two Seasons combined in one analy- 
sis. Ali estimates were found to be high. The more ac- 
curate estimate was believed to be that resulting from the 
analysis of combined seasons in which the year-line inter- 
action variance could be removed from progeny variance. 
Genotypic correlations were determined by substituting 
the genetic components of variance and covariance in the 
standard correlation formula. All coefficients were sig- 
nificant for persistence with fall flowering, and with fall 
type when determined on data from individual seasons. 
Genotypic coefficients were slightly higher than those de- 
termined on a phenotypic basis. 

Differentiation of progeny persistence on the basis of 
parental type was dependent upon the general hardiness of 
the line of plants from which the parents were selected. 
Individual plant studies showed that increased fall flower- 
ing, length of stem and decreased size of rosette were as- 
sociated with poor survival. Increased stem length was 
more indicative of poor persistence in nonflowering plants 
when the size of rosette was small. Fall vigor was not in- 
dependent of winter survival but its associations were dif- 
ferent in the two plantings. Size of leaf and length of peti- 
oles were found to be unrelated to persistence but were 
correlated with each other. Increased virus infection was 
correlated with poor persistence. 

Methods of plant classification that combined fall flow- 
ering with size of rosette were more suggestive of trends 
in persistence than either one separately. Nonflowering, 
large rosettes were found to be most definitive of good per- 
sistence. 

Fall flowering of the seedling year was found to be cor- 
related with both spring flowering and second flowering of 
the harvest year. Differences were found, however, in the 
second season among progenies of similar fall growth type 
and persistence. The flowering response of two lines in 
the fall of the seedling year differed from the response of 
the lines in the following spring. An experiment including 
two seedings of the same lines at different dates was car- 
ried out during the summer of 1957. It is suggested, after 
analysis of the data, that these specific lines may have re- 
quirements for photoperiod that were satisfied in one sea- 
son but not during the growing period in the other. Late 
fall flowering of the seedling year coupled with early spring 
flowering should give a maximum in persistence and yield. 

No relationships between fall characters and classified 
root types of the second year were found. 
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A COMPARISON OF METHODS FOR INDUCING 
MUTATIONS IN POTATO VIRUS X 


(L. C. Card No. Mic 58-7491) 


Anton Juergen Hansen, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. H. Larson 


In order to test the degree of resistance conferred by 
2 types of immunity and the hypersensitivity reaction of 
potatoes, the use of a wide variation of virus X strains is 
necessary. In an attempt to artificially induce mutations, 
and thus produce a range of types of virus X, several 
methods for the induction of mutations were compared. 

Technical difficulties prevented the screening of the 
expected mutants for their effect on the 3 types of resist- 
ance. Symptom expression on N. rustica was chosen as a 
criterion instead, on the assumption that infectivity toward 
resistant varieties and symptom expression are governed 
by a Similar hereditary process, and are therefore simi- 
larly susceptible to mutagenic influences. 

The studies were carried out with 3 stable and uniform 
strains of potato virus X. The 3 strains belonged to the 
mottle, the brownspot and a newly isolated yellow group. 
An isolate of the ringspot group, which was not quite uni- 
form, was included in some tests for comparative pur- 
poses. 

In vivo exposure to ultraviolet radiation of a wave length 
(2536 angstroms) most effective in the induction of muta- 
tions in bacteria and higher plants failed in numerous at- 
tempts to change the virus under study. 

Heat exposure of inoculated plants to 34.5° C and 35.5° C 
for different lengths of time did not result in detectable mu- 
tations. 

Graft inoculation of intermediate stem sections of the 
immune variety Saco and USDA Seedling 41956 led to down- 
ward passage of the unchanged virus. In one case, the mot- 
tle strain was recovered from a leaf of graft-inoculated 
Saco. 

Three groups of young Saco and USDA Seedling 41956 
plants were inoculated by insertion of N. rustica tissue 
systemically infected with the 3 different strains. In each 
group, the inoculated strain was recovered from the roots. 
The brownspot strain was recovered not only from the 
brownspot inoculated group, but also from the other two. 
This is interpreted, at least in the case of the yellow Strain, 
as due to host induced mutation although the possibility can 
not be outruled that it was caused by preferential multipli- 
cation in the roots of an otherwise undetectable spontane- 
ous mutation, or minute contamination with the brownspot 
strain. 

Strain specific serological inactivation is suggested as 
a useful tool for similar studies in the future. 

As far as breeding for virus X resistance is concerned, 
it seems more practical to make use of the variety of 
strains existing in nature than to try to induce mutations 
artificially. 

So far it is impossible to evaluate the breakdown of re- 
sistance in the variety Saco, recently reported by Bagnall. 
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GAMETE SAMPLING FROM A SERIATED 
SAMPLE OF S, LINES OF CORN 
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The evaluation of gametes originating from a seriated 
sample of S, lines from a top crossed series coupled with 
an attempt to improve Nebraska 503 (Wf9 x N6) x (Oh7 x 
187-2) by using Stadler’s gamete sampling scheme were 
the objectives of this study. 

The frequency distribution of 148 S, Stiff Stalk Synthetic 
plants evaluated in top cross combination with a broadgene 
base tester was partitioned based on intervals of one stand- 
ard deviation on either side of the mean. Four §, lines 
from each of the four resulting intervals were subsequently 
selected to evaluate the gametes originating from each in- 
terval of the range. Two elite inbred lines, Oh7 and 187-2, 
used as the “gamete samplers” were each crossed with 
two 8; lines within each interval. Twelve gametes within 
each of the resulting F; families were evaluated in test 
cross combination with Wf9 x N6 in replicated field trials 
in 1955 and 1956. 

The average for the two year test period indicated that 
approximately 48 percent of the 192 gametes studied were 
superior to the elite inbred line gametes in test cross com- 
bination. The greater percentage of superior gametes 
originated from the upper half of the original Stiff Stalk 
frequency distribution. 

The better-performing gametes were selected from 
each inbred line series regardless of their interval origin. 
Thirty-five single cross combinations of the opposing 
gamete/line series were produced. The male single cross, 
Oh7 x 187-2, in hybrid Nebraska 503 was replaced with 
these (Oh7/gamete x 187-2/gamete) single crosses form- 
ing 35 double crosses. The double cross prediction values 
from the 1957 test cross series indicate that 31 of the 35 
double crosses predicted would exceed the check hybrid in 
yield. However, the gamete single crosses selected for 
testing were no better than the single cross, Oh7 x 187-2, 
check in test cross combinations with Wf9 x N6. Twenty- 
two of the gamete double crosses were equal to the check 
hybrid at the 5 percent level of probability. 

It was concluded that Stadler’s scheme appears to be 
an excellent method of improving the yielding ability and 
agronomic characteristics of elite inbred lines. However, 
further refinement in testing procedures appear necessary 
if maximum efficiency is to be realized by this method of 
breeding improved hybrid combinations. 
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PERFORMANCE OF CORN HYBRIDS WITH 
VARIOUS RATIOS OF FLINT-DENT GERMPLASM 
IN DIFFERENT ENVIRONMENTS 


(L. C. Card No. Mic 58-7496) 


Klaas Hoen, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. H. Andrew 


This study deals with the performance of certain hy- 
brids between flint and dent corn in two different environ- 
ments. An open-pollinated European flint variety, a Corn 
Belt synthetic, three flint inbred lines and three dent lines 
in the S2 and Ss; generation were systematically combined 
into topcrosses, single crosses, double crosses and three- 
way crosses. These crosses were grown in replicated 
trials at Spooner and Madison, Wisconsin, during a two 
year period. Data were collected on yield and certain 
morphological characters in order to study methods of 
testing for combining ability and predicting hybrid per- 
formance, relationships between yield and morphological 
appearance, and the effects of inbreeding, ratio of flint- 
dent germplasm, and order of combination of inbred lines 
on hybrid performance. 


Large differences in combining ability were foundamong 
the inbred lines after two generations and similarly after an 


additional generation of inbreeding, indicating the impor- 
tance of early testing. Topcrosses involving the open-pol- 


linated flint variety yielded considerably less than those in- 


volving the dent synthetic as a tester parent. The differ- 
ences were largest at the highest level of soil fertility. 
Both varieties gave essentially the same evaluation of the 
inbred lines as to general combining ability. Average per- 
formance of inbred lines in all single crosses was similar 
to their respective performance in topcrosses. Individual 
lines used as testers gave different estimates of combin- 
ing ability. One flint line which was unrelated to the other 
inbreds gave the best over-all performance in all trials. 

The average yield of the four possible non-parental 
Single crosses between four inbreds gave a good estimate 
of the yield of a double cross. Including reciprocals of the 
non-parental single crosses gave a Slight increase in pre- 
cision. Average performance of the four component inbred 
lines in topcrosses had less predictive value. Correlations 
between actual and predicted yields were much higher at 
Madison than at Spooner, suggesting that the accuracy of 
prediction may be affected by environmental conditions. 

All the highest yielding double crosses in each trial 
contained the two lines which performed best in topcrosses 
and single crosses. In most of these outstanding double 
crosses the two best performing lines occurred in opposite 
single cross parents. 

A few significant differences in yield occurred between 
reciprocal flint-dent crosses, all of which contained the 
unrelated flint line. Differences between corresponding 


double hybrids involving Sz and Ss; lines were in most cases 


not significant. 

In all trials single crosses showed the widest range in 
yield, double crosses the narrowest range. Single crosses 
as a group gave the highest average yield in three out of 
four trials. Topcrosses gave the highest average yield in 
the fourth trial. 

The best experimental crosses gave higher yields, but 
were less uniform, later in silking, and higher in moisture 
at harvest than commercial hybrids included in the trials. 





Single crosses were morphologically more uniform than 
double and three-way hybrids. Crosses developed from Sz; 
lines were slightly more uniform than crosses made with 
S2 lines. No correlation was found between yield and 
within-cross variability. 

No association could be found between hybrid perform- 
ance and the amount of flint or dent germplasm in the pa- 
rental inbreds or single hybrids. Nor was the yield of a 
hybrid correlated with difference in morphological appear- 
ance of its parents. Yield was highly correlated, however, 
with dent phenotypic appearance of the hybrids, as indi- 
cated by absence of husk leaf blades, high kernel row num- 
ber and ear height. Yield was also positively correlated 
with number of internodes, percent moisture at harvest, 
thousand-kernel weight, number of ears per plant, and de- 
gree days from planting to silking. 

Microfilm $2.00; Xerox $6.80. 141 pages. 
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QUACKGRASS (AGROPYRON REPENS (L.) BEAUV.) 


(L. C. Card No. Mic 58-7498) 


Byron Gilmore Johnson, Ph.D. 
The University of Wisconsin, 1958 
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Quackgrass is a serious perennial weed which has 
spread throughout the cool, humid regions of the temper- 
ate zone. Rapid vegetative reproduction assures its con- 
tinuous presence and is based on rhizome production and 
the development of a bud at each node on these under- 
ground stems. While any one of these buds can grow and 
produce an independent plant, a casual observation at any 
time of the year reveals that the majority of the buds are 
dormant. Consequently, a study of the dormancy of quack- 
grass rhizome buds was made in order to gain a more 
complete understanding of the physiology of bud growth. 

A method was developed in which one-bud rhizome sec- 
tions could be grown in the laboratory. Conditions favor- 
able for this in vitro growth were determined. The pro- 
cedure developed was used for the evaluation of changes in 
bud activity during the growing season. The buds on the 
rhizomes of quackgrass showed a definite seasonal varia- 
tion in bud activity. A late-spring dormant period oc- 
curred between approximately May 15 and July 15. The 
period prior to and during the entrance into late-spring 
dormancy was characterized by a sudden flush of top- 
growth, the initiation and development of new rhizomes, 
and the initiation of flowering. This growth resulted in part 
at the expense of reserves stored in the rhizomes. 

Removal of the topgrowth on a quackgrass sod area dur- 
ing the late-spring dormant period did not stimulate the 
activity of buds when grown in vitro. A spring application 
of ammonium nitrate resulted in a delay in the beginning 
of the dormant period, a reduction in the degree to which 
the buds became dormant, and a rapid recovery of the buds 
following the dormant period. When the buds were in late- 
spring dormancy, an application of ammonium nitrate re- 
sulted in an immediate stimulation of bud activity. 

Of the chemical compounds tested, those which were ef- 
fective in increasing bud activity during the late-spring 
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dormant period contained nitrogen in a form available to 
the rhizomes. By following the activity of rhizome buds 

at intervals after the application of several chemicals 
which have been used in experiments to control quackgrass, 
it was observed that only MH (maleic hydrazide) caused an 
induced dormancy in the rhizome buds. 

Quackgrass rhizomes were shown to contain an IAA 
oxidase enzyme system. The specific activity of the en- 
zyme showed little seasonal variation, since the protein 
content of the enzyme extracts varied with total activity. 
When IAA oxidase activity and the content of enzyme pro- 
tein were compared with total nitrogen of the rhizomes and 
bud activity, there appeared to be a definite relationship 
between all factors under two levels of nitrogen fertility. 
The concentration of IAA in the rhizomes, as determined 
indirectly, did not appear to have a causal relationship with 
late-spring dormancy. An optimum concentration was in- 
dicated by favorable bud growth once all the. other require- 
ments were Satisfied. 

It is postulated that two types of dormancy exist in 
quackgrass rhizome buds. The first is in effect all year, 
and results in limited activity of the buds on intact rhi- 
zomes in the field. When rhizomes were removed from 
the field and cut into one-bud sections, bud activity was 
stimulated. The second type of dormancy occurs in late 
May, June, and July, when cutting the rhizomes into one- 
bud sections resulted in no stimulation of bud activity. The 
data indicate that in late-spring dormancy the buds are not 
active due to a level of nitrogenous constituents in the rhi- 
zomes too low for active growth. 

Microfilm $2.15; Xerox $7.60. 162 pages. 


FACTORS INFLUENCING THE TOXICITY OF 
MANGANESE TO TOMATOES FOLLOWING THE 
STEAMING OF CERTAIN OHIO 
GREENHOUSE SOILS 


(L. C. Card No. Mic 58-7165) 


Charles Takeo Ozaki, Ph.D. 
The Ohio State University, 1953 


Introduction 


Soil management has always been an important factor 
in the production of greenhouse crops, for not only does the 
soil furnish the mineral elements that are necessary for 
plant growth but it also serves as a medium allowing for 
the growth and spread of many soil organisms, some of 
which may be harmful to the development of crops. In Ohio 
greenhouses, steaming is used primarily for controlling 
plant diseases arising from soil borne organisms. Many 
growers have reported “sterilization injury” to crops fol- 
lowing steaming. In most instances, the injury occurred 
as tissue breakdown in the lower leaves of the piants. 

The present study was undertaken to determine, in so 
far as possible, the factors responsible for injury follow- 
ing the steaming of these soils and also to learn of possible 
methods of control. 


Preliminary Work 


In the summer of 1949, a tomato-mulch experiment was 
conducted in the greenhouse. The soils were steamed (8 





hours with live steam) before the crop was planted. “Steri- 
lization injury” occurred on many plants, but the damage 
observed could not be attributed to the fertilization and or- 
ganic mulches used. Results of soil analyses showed that 
steaming increased greatly the exchangeable manganese 
and ammonia-nitrogen contents of the soil. 

A series of laboratory studies and greenhouse pot ex- 
periments were undertaken to study this problem. 


Greenhouse Experiments 
General Procedure and Methodology 


Pot experiments were conducted with virgin Wooster 
silt loam. In the first study tomatoes and ladino clover 
were grown in steamed (two to four hours autoclaving at 
250° F.) and unsteamed soil with additions of various soil 
amendments and leaching treatments as variables. The 
purpose of the investigation was to obtain information re- 
garding the effects of steaming on the growth of plants and 
to determine what factors may influence the intensity of 
injury. 

The objective of the second pot experiment was to de- 
termine the effects of phosphate fertilization, leaching, 
and inoculation of steamed soil with unsteamed soil on the 


_ growth of tomatoes. 


A third pot experiment was undertaken to study the in- 
fluence of nitrogen fertilization, lime applications, and in- 
corporation of various organic materials on “sterilization 
injury” to tomatoes. 

The purpose of the fourth experiment was to study the 
growth of five varieties of tomatoes in steamed soil limed 
to three different pH levels. 

Harvested plant materials were analyzed for total man- 
ganese, iron, and phosphorus. 


Results and Discussion 


Within two weeks after planting, tomatoes and clover 
growing in steamed soils were injured. A chlorosis ap- 
peared in the young leaves of tomato plants; this was fol- 
lowed by a tissue breakdown in the older leaves. A very 
Severe marginal burning was observed in clover plants 
suffering from “sterilization injury.” 

The tomato and clover plants grown in steamed soil 
contained a much higher percentage of manganese than did 
the normal plants grown in unsteamed soil (Table I). 


Table I. The dry weight and manganese content of tomatoes 
and ladino clover grown on steamed and un- 
steamed Wooster silt loam. 





Unsteamed soil Steamed soil 
Dry wt. | p.p.m. Mn. | Dry wt. | p.p.m. Mn. 
(g.) in tissue | (g.) in tissue 


Tomatoes 13.0 130 6.9 6000 
Ladino clover 12.6 100 8.4 1380 





Crop 




















The results indicated that “sterilization injury” tocrops 
grown in Wooster silt loam following steaming may be a 
problem of manganese toxicity. The ammonia content of 
soil samples taken while injury was present on clover 
plants was found to be well below toxic concentrations. 

Leaching the soil with rain water following steaming 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





AGRICULTURE 1507 





(1-2ml./g. soil) failed to improve the growth of tomato 
plants and ladino clover. The young leaves of tomato 
plants growing in these soils were very chlorotic during 
the early stages of growth, and, later, the older leaves de- 
veloped extreme necrosis. Analyses of the soil after 
leaching, indicated that the leaching treatment had re- 
sulted in conditions which made for a high concentration 
of the manganese in the soil solution. 


Table II. The effect of leaching Wooster silt loam follow- 
ing steaming on the growth and uptake of man- 
ganese by tomato plants and on the manganese 
level in the soil. 





p.p.m. Mn. in soil 
H2O soluble | Exchange 


Not leached 2.0 4200 8 128 
Leached 1.7 9400 25 313 


Dry wt. | p.p.m. Mn. 


Treatment ; 
(g.) in leaves 























Inoculation of steamed soil with unsteamed soil in the 
ratio of 9 to 1 reduced the amount of water soluble and ex- 
changeable manganese, but the rate and quantity of reduc- 
tion were not sufficiently large to prevent “sterilization 
injury” to tomatoes. 

Superphosphate applied at rates of two tons per acre on 
steamed soil did not improve the growth of tomatoes. How- 
ever, large applications of phosphorus under similar con- 
ditions improved the growth of ladino clover on steamed 
Wooster silt loam. Calcium sulfate was not effective in 
overcoming “sterilization injury” in ladino clover. 

From studies in which sucrose (rate: 10 tons per acre) 
and ground peanut hulls, and wheat straw (rate: 10 tons 
per acre) were incorporated in steamed soils, it was found 
that only the sucrose resulted in any pronounced changes 
in the growth of tomato plants. The decomposition of the 
sucrose by the microbial population of the soil brought 
about a lowering of the oxidation-reduction potential which 
favored the reduced forms of manganese. A much greater 
uptake of manganese by tomato plants and severe injury 
was noted for the sucrose treatment. 

Nitrogen fertilization had no ameliorating effect on 
“sterilization injury” to tomatoes. 

Liming with dolomitic limestone proved to be a very ef- 
fective method of decreasing the availability of manganese 
to tomato plants growing in steamed soil. Applications of 
two and four tons of dolomite per acre sufficient to raise 
the pH from 5.4 to pH 6.4 - 6.7 resulted in significant 
Changes in the concentrations of manganese present in to- 
mato plants growing in steamed Wooster silt loam. The 
most severe symptoms of tissue breakdown were found in 
plants grown in unlimed soils. : 

Observations made in the greenhouse indicated that 
some varieties of tomatoes may be more susceptible to 
“sterilization injury” than are others. Five varieties of 
tomatoes were studied in a pot experiment and of these, 
the Stokesdale and 3SK 1-1 varieties were very susceptible 
to injury, while the Globe Strain A, the Ohio Wilt Resistant 
No. 3, and the Wilt Resistant No. 5 were little affected un- 
der similar environmental conditions. 


Laboratory Studies 
General Procedure and Methodology 


This phase of the work was devoted primarily to the 
study of factors affecting the level of soluble manganese in 





the soil. Wooster silt loam was used in all laboratory 
studies. 

The first incubation experiment was concerned withthe 
effect of pH, organic matter, and moisture on the level of 
soluble manganese following steaming. 

A second incubation study was made for the purpose of 
following changes in the ammonia, nitrate, and manganese 
content of Wooster silt loam following various steaming, 
liming, and organic matter treatments. 

A study was also made of the factors which may in- 
fluence the release of manganese from the higher forms 
in the soil and also of potential soluble manganese content 
at various depths in the Wooster silt loam profile. 


Results and Discussion 


It was found that the changes in pH brought about by 
liming had the most pronounced effects on the solubility of 
soil manganese following steam treatments. 


Table Ill. Changes in the water soluble manganese content 
of Wooster silt loam following lime and sucrose 
treatments. 


0 tons CaCO; 
Tons of sucrose 





| 4 tons CaCo, 

| Tons of sucrose 

ee 

(p.p.m.){p.p.m. Kp.p.m.)\p.p.m. (p.p.m. ){p.p.m.) 
1.6 

1.1 





Days of 





incubation 0 5 ] Z 





(| 9.0 29.3 | 49.7 3.6 9.8 
28 6.9 23.8 | 41.6 1.9 3.4 











In the absence of calcium carbonate, sucrose effectively 
maintained the manganese ina Soluble form. 

Laboratory studies further showed that large concen- 
trations of water soluble and exchangeable manganese were 
naturally present in Wooster silt loam. The amount of 
manganese rendered soluble from the higher oxide forms 
was shown to be increased with the time and temperature 
of steaming and the moisture content of the soil at the time 
of steaming. The surface horizon of the Wooster soil pro- 
file was much higher in manganese than were the subsur- 
face horizons. 

Sizable quantities of water soluble and exchangeable 
manganese were removed from Wooster silt loam follow- 
ing several successive steaming and leaching treatments. 
The potential for release of manganese in toxic quantities 
as a result of steam treatments for the Wooster soil is 
unusually high. 


Gravel Culture Studies 
General Procedure and Methodology 


This work was undertaken to compare symptoms of 
manganese toxicity obtained from high manganese solu- 
tions with “sterilization injury” observed on steamed soils. 
It was also desirable to test varietal differences in sus- 
ceptibility to high manganese solutions and to check on 
possible accumulations of this element in the tissues of 
injured varieties. 

Young tomato plants were grown in the presence of a 
complete nutrient solution by gravel culture methods. 
Two varieties of tomatoes were first grown at four 
levels of manganese and then four varieties were com- 
pared at both high and low levels of phosphorus to 
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determine whether or not manganese toxicity effects could 
be ameliorated with this element. 


Results and Discussion 


Symptoms of “sterilization injury” described earlier 
for tomatoes growing on steamed soils were duplicated in 
gravel culture at high manganese levels. That toxic levels 
of manganese for tomatoes occur in steamed Wooster silt 
loam and are at least partly responsible for the symptoms 
of “sterilization injury” noted appears to be confirmed by 
these findings. 

Manganese toxicity occurred in plants of the Stokesdale 
variety of tomatoes when growing in solutions containing 
25 p.p.m. of manganese, but no injury could be detected 
with the Ohio Wilt Resistant No. 3. Chemical analyses 
showed that no greater accumulation of manganese oc- 
curred in the leaves of the injured Stokesdale plants than 
in the uninjured OWR-3 variety. There are evidently va- 
rietal differences in susceptibility to injury at high man- 
ganese levels. 


Table IV. The manganese concentration in the leaves of 
two varieties of tomatoes grown by gravel cul- 
ture methods. 





Variety and p.p.m. 
Mn. in solution 


25 p.p.m. Mn. 
OWR-3 2430 4020 
Stokesdale 2500 4230 

35 p.p.m. Mn. 
OWR-3 3210 5130 
Stokesdale | 3160 5020 


p.p.m. Mn. in leaves 
upper lower 

















Whenever the plants were separated into upper and 
lower parts, it was found that the older tissues contained 
the higher concentration of manganese. 

_ Where four varieties of tomatoes were studied, it was 
found that the Stokesdale and 3SK 1-1 varieties were in- 
jured by high concentrations of manganese whereas the 
Ohio Wilt Resistant No. 3 and the Wilt Resistant No. 5 
made almost normal growth. In this study the injured 
Stokesdale plant tissue did contain a significantly higher 
concentration of manganese than did the uninjured plant 
tissue. However, the 3SK 1-1 variety, which was also in- 
jured, contained lower concentrations of manganese in the 
plant tissue than was found in the uninjured OWR-3 and 
WR-5 varieties. Differential accumulations of manganese 
to toxic levels could not account for the varietal differ- 
ences observed in this study. 

Very high concentrations of phosphorus in the nutrient 
solution did not ameliorate symptoms of manganese toxic- 
ity in the tomatoes grown by gravel culture techniques. 


Summary and Conclusions 


A study was made of the cause of “sterilization injury” 
to plants occurring in Wooster silt loam following steam 
treatments and also of possible methods of control. 

Steaming resulted in a large increase in the water sol- 





uble and exchangeable manganese fractions of Wooster silt 
loam; the increase was probably to toxic levels for to- 
matoes. 

Manganese toxicity in tomatoes produced in nutrient 
culture at high manganese levels was characterized by a 
tissue breakdown or necrosis in the stems and leaves. The 
symptoms of necrosis were essentially the same as those 
resulting from “sterilization injury.” 

Liming the soil to near neutrality before or after the 
steaming treatment resulted in significant decreases in the 
amount of water soluble and exchangeable manganese and 
also in the number of steaming injuries. 

High concentrations of phosphorus in a nutrient solution 
containing manganese at toxic levels did not prevent the 
occurrence of manganese toxicity symptoms in young to- 
mato plants. However, the applications of superphosphate 
to steamed soil improved the growth of ladino clover plants. 

Gypsum applications did not reduce manganese uptake 
by tomato plants, nor did the applications reduce ‘sterili- 
zation injury.” 

Leaching the soil immediately after steaming resulted 
in an increased uptake of manganese by tomato plants and 
in a greater concentration of water soluble manganese in 
the soil solution. 

The applications of readily decomposable sucrose in- 
creased the concentration of soluble manganese and main- 
tained it for longer periods of time. 

Ground corn cobs, peanut hulls, and wheat straw appli- 
cations did not ameliorate “sterilization injury.” 

Inoculation of steamed soil with unsteamed soil lowered 
the concentration of water soluble and exchangeable man- 
ganese, but the rate and amount of decrease was not suf- 
ficient to prevent injury to tomato plants. 

Some tomato varieties were more easily injured by 
high concentrations of manganese than were other varie- 
ties. The Stokesdale and 3SK 1-1 varieties were particu- 
larly sensitive to manganese whereas the Globe Strain A, 
the Ohio Wilt Resistant No. 3, and the Wilt Resistant No. 5 
varieties were much more resistant. 

The relationship of high manganese in tomato tissue to 
the uptake and utilization of iron was preliminarily inves- 
tigated. No consistent differences were found in the iron 
content of injured and uninjured tissue of tomato plants 
grown in solutions containing high concentrations of man- 
ganese. 

It was finally concluded that other factors are probably 
also responsible for the manifestation of the “sterilization 
injury” noted and that additional work is needed to unravel 
the complex interrelationships. 
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ANATOMY, TAXONOMY, AND CONTROL 
OF CERTAIN SPIRAL NEMATODES 
ATTACKING BLUE GRASS IN WISCONSIN 


(L. C. Card No. Mic 58-7524) 


Vernon George Perry, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor H, M,. Darling 


This study deals with (1) description of certain pre- 
viously undescribed structures of spiral nematodes of the 
genus Helicotylenchus, (2) a taxonomic revision of the 
genus Helicotylenchus and a description of 4 new species, 
and (3) the pathogenicity of H. digonicus, n. sp., to Ken- 
tucky blue grass and its control by chemical treatment. 

Spiral nematode specimens were collected from un- 
thrifty blue grass turf in the vicinity of Madison, Wiscon- 
sin. Those used for microscopic examination were killed 
by gradual heat, fixed in 5 per cent formaldehyde, slowly 
dehydrated to glycerine, and mounted permanently between 
two cover glasses on Cobb aluminum slides. Pure colonies 
of H. digonicus were obtained from the turf and transferred 
to distilled water for greenhouse experiments. The chemi- 
cals used in experiments for control were applied as a 
drench with water to the turf or else injected 4 inches deep 
on 12 inch spacings. 

Detailed microscopic examinations disclosed several 
previously undescribed structures of the genus Helicotylen- 
chus. Certain monosexual species were found to-be her- 
maphrodites and a small sperm producing organ is de- 
scribed. The junction of the esophagus and intestine of this 
genus is described as a small ovoid chamber with a sphinc- 
ter muscle. Two nuclei, in addition to the 3 previously de- 
scribed, were also found to occur within the basal lobe of 
the esophagus. The rennette cell is illustrated for the 
genus. Lateral vulva flaps were found to occur on the her- 
maphroditic species. 

The taxonomic status of the genus Helicotylenchus is 
revised, Gottholdsteineria being placed in synonomony. 
Four new species are described as H. digonicus, H. micro- 
lobus, H. pumilus, and H. platyurus. __ ne 
Greenhouse and chemical control experiments disclosed 
that H. digonicus incites a root disease of common Ken- 
tucky blue grass, Poa pratensis L. Symptoms of discolored 
and abbreviated roots, pale or chlorotic leaves, and stunted 
plants produced in the greenhouse are similar to those oc- 
curring in turf areas. Helicotylenchus pumilus and H. mi- 
crolobus Were also shown to incite the disease. These _ 
nematodes are suggested as being a major cause of “sum- 
mer dormancy” of blue grass. Survey results indicate that 
they are abundant in most turf areas in southern Wisconsin. 

Two chemicals, 1,2-dibromo-3-chloropropane and 0-2, 
4-dichlorophenyl 0,0-diethyl phosphorothioate, gave excel- 
lent control of the plant parasitic nematodes in blue grass 
turf. Growth of the grass was definitely improved when 
either of these chemicals was applied as a water emulsion 
to turf in April 1956 and April 1957. 
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DEVELOPMENT AND NUTRITION OF 
STRAWBERRY PLANTS GROWN 
ON PLAINFIELD SAND 


(L. C. Card No. Mic 58-7531) 


Roy Curt Rom, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Malcolm Dana 


A study was conducted to gain information on the effect 
of soil moisture and fertility factors on runner rooting and 
development and nutrition of strawberry plants grown on 
the Plainfield sand. 

Early root development of runner plants was investi- 
gated in field and greenhouse experiments. Unrooted run- 
ner plants were placed on pots buried in the field. At in- 
tervals the runner plants were severed from the mother 
plant; the roots were washed free of soil and examined. 
Similar procedures were followed in the greenhouse where 
the moisture content of the rooting medium was controlled. 
Plants grown on special rooting boxes in the field were 
used for root distribution studies. 

Results of root studies indicated that the number of 
primary roots and their initial penetration was independent 
of soil moisture. Continued growth in length and branch- 
ing was effected adversely by dry soil or saturated soil. 
Branching of primaries started about the second week, sec- 
ondary branching followed a week later. Runner plants be- 
came independent of the mother plant only when a large 
percentage of the roots had branched. Primary roots were 
produced throughout the growing season but the rate of pro- 
duction declined as the season advanced. Root distribution 
was found to be conical with from 50 to 65 per cent of the 
roots in the surface 6 inches and with ultimate penetration 
beyond 18 inches. 

The effect of strawberry (Robinson var.) plant vigor on 
the number of fruit buds formed was studied over a 3 year 
period. Vigor was varied by irrigation regime and fer- 
tilizer treatments in August and September. 

Early rooted runner plants grown in a spaced planting 
system were used. In 2 of the 3 seasons, differential ir- 
rigation was applied with a small plot irrigation system. 
Fertilizer applications, using various combinations of ni- 
trogen--phosphorus--potassium, were made by applying a 
water solution of the fertilizer over the planting. Applica- 
tions were repeated at regular intervals during the experi- 
ment. In 1957, a matted row system of training was in- 
cluded in the experiment. 

Results of plant vigor studies showed that ina dry year 
growth was greatly retarded. Irrigation in a dry year re- 
sulted in increased plant growth over non-irrigated plants. 
Plants receiving fertilizer treatments were also more vig- 
orous in their growth than unfertilized plants as long as 
soil moisture was not a limiting factor. In general, plant 
tissue content was not changed by irrigation programs ex- 
cept that under dry conditions the nitrogen content of the 
tissue increased. Fertilizer treatments resulted in sig- 
nificant changes in the percentage of the elements in the 
tissue. These changes depended upon the amount and ratio 
of fertilizers applied. 

Plants grown in a matted row were less vigorous than 
those grown in a spaced plant system. Their tissue con- 
tained smaller amounts of phosphorus and potassium. 


ad 
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There were no Significant differences in the number of 
fruit buds produced by spaced plants which showed signifi- 
cant differences in plant vigor and mineral composition. 
There were Significantly fewer flowers per plant on plants 
grown in a matted row compared to a spaced planting sys- 
tem. The larger number of flowers on the spaced plants 
was attributed to the formation of branch crowns which 
terminate in an inflorescence. Branch crowns did not form 
on plants in a matted row. 

Early rooted runner plants, whose growth and develop- 
ment were not hindered by plant competition or by other 
plants on the runner, as in a matted row, were not found to 
be inferior to more vigorous plants in regards to the num- 
ber of flower buds produced per plant, under the conditions 
of these experiments. 

Microfilm $2.00; Xerox $5.80. 116 pages. 


THE EFFECT OF ENVIRONMENTAL FACTORS 
ON THE HERBICIDAL ACTIVITY AND MODE OF 
ACTION OF SELECTED ARSENIC COMPOUNDS 


(L. C. Card No. Mic 58-5696) 


Charles Buddy Rumburg, Ph.D. 
Rutgers University, 1958 


Major Professors: R. E, Engel and W. F. Meggitt 


The inorganic arsenicals have long been used as herbi- 
cides. The introduction of organic pentavalent arsenicals 
to the herbicide field promises an even greater potential in 
the application of arsenicals for weed control. In addition 
to providing a degree of selective control these compounds 
have the advantage of lower mammalian toxicity. 

Experiments were conducted in controlled environment 
chambers, greenhouse and laboratory at Rutgers Univer- 
sity, New Brunswick, New Jersey to help explain the effect 
of environment on the herbicidal action and the mode of ac- 
tion of arsenicals. 

The effect of temperature following treatment on the 
phytotoxicity of disodium methylarsonate, cacodylic acid 
and sodium arsenite was studied in experiments at tem- 
peratures ranging from 60 to 90°F using crabgrass (Digi- 
taria sanguinalis), as a test plant. The crabgrass was 10 
to 12 inches high and just beginning to joint at the time of 
treatment. 

The phytotoxicity of disodium methylarsonate to crab- 
grass increased with increasing temperatures as indicated 
by a reduction in dry weight. The chlorosis caused by 
disodium methylarsonate increased in severity and rate of 
appearance with increasing temperature. The contact in- 
jury was relatively constant among temperatures. 

Cacodylic acid and sodium arsenite exhibited no con- 
sistent trends on the basis of fresh and dry weights, or in- 
jury ratings that would indicate temperature following 





treatment had any effect on their phytotoxicity to crabgrass. 


A total quantity of 20, 12, and 2 pounds per acre of di- 
sodium methylarsonate, cacodylic acid and sodium arsen- 
ite respectively, was divided among four applications which 
were made on the first, third, fifth, and seventh day; two 
applications which were made on the first and fourth day; 
and one application on the first day at both 60 and 90°F 
temperatures following treatment. The crabgrass was har- 





vested by clipping at the soil surface 11 days after the first 
treatment. 

A single application versus a multiple application, each 
totaling 20 pounds per acre of disodium methylarsonate, 
tended to result in greater injury to crabgrass at 60°F. At 
90°F single and multiple applications of 20 pounds per acre 
produced similar injury. 

Cacodylic acid resulted in more injury to crabgrass at 
both 60 and 90°F when applied as a single application of 12 
pounds per acre as compared with the same quantity of 
herbicide applied in multiple applications. 

The plants receiving a single treatment of 2 pounds per 
acre of As2O3 as sodium arsenite were capable of outgrow- 
ing the injury during a period of 11 days following treat- 
ment. When the same total rate of herbicide was applied 
in multiple applications recovery of the crabgrass was less 
evident. 

Oats were grown in nutrient solution containing 62, 10, 
and 1 ppm P as KH2PQ,. After 21 days these cultures were 
treated with 10 ppm As as Na2H AsQO,.7H20. Seventy-two 
hours after treatment the plants at 1 ppm P had removed 
1.9 times more arsenate than those at 10 ppm P, and 7.5 
times more than the plants at 62 ppm P. 

Disodium methylarsonate and cacodylic acid did not 
cause a Significant reduction in respiration of bluegrass 
and crabgrass leaf tissue, as measured by oxygen uptake, 
during time intervals ranging from 30 to 160 minutes after 
the addition of the arsenicals. Under the same conditions 
sodium arsenite caused a reduction in the oxygen uptake of 
approximately 35 percent over the controls. 

A comparison of five arsonic acids and disodium meth- 
ylarsonate at 12, 36, and 108 mM showed that n-propyl- 
arsonic acid, n-butylarsonic acid, allylarsonic acid and p- 
hydroxyphenylarsonic acid exhibited little phytotoxicity at 
these concentrations in that there was no Significant re- 
duction in the growth of crabgrass 14 days after treatment. 
Methylarsonic acid and the disodium salt both produced a 
Significant reduction in the dry weight of crabgrass at 
Similar concentrations indicating considerable herbicidal 
activity. 

The disodium salt of methylarsonic acid was signifi- 
cantly more active than the free acid as indicated by a 
greater reduction in fresh and dry weight. The disodium 
salt also resulted in more contact injury and more chloro- 
sis. The contact injury may be associated with the sodium. 
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SOFT ROT OF SWEET POTATOES INCITED BY 
RHIZOPUS STOLONIFER AND THE ENZYMES 
ASSOCIATED WITH THE DISEASE 
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Daya N. Srivastava, Ph.D. 
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Supervisor: Professor J. C. Walker 


This study is concerned with the relationships of en- 
vironmental and other factors to development of soft rot of 
sweet potatoes incited by Rhizopus stolonifer (Fr.) Lind. 
(R. nigricans Ehr.) and to the enzymes produced by the 
fungus in association with decay. 
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Germ tubes or hyphae arising directly from the spores 
of R. stolonifer were nonpathogenic on wounded sweet po- 
tatoes, but when they were allowed to feed on nutrients for 
some time, they produced infective hyphae which readily 
incited the disease. It has been shown that the failure of 
the spores to infect through sharply cut wounds on the po- 
tato is not due to woundcork formation. 

A simple method of inoculation that ensures good and 
consistent infection was developed. The inoculum em- 
ployed in this method consisted of a 2-day potato dextrose 
agar culture of the fungus. Cultures were found to lose 
pathogenicity with age. 

Optimum temperature for the development of the disease 
and also for the production of the pectolytic enzymes both 
in culture media as well as in rotting sweet potatoes was 
found to be 20°C. The optimum for growth on PDA was 
28° C. An explanation for this difference in the 2 optima 
was provided. Moisture in the atmosphere was not found 
important for the development of the disease. Once infec- 
tion was established, the disease progressed normally be- 
tween a R.H. range of 50-100 per cent. Production of 
“whiskers” could be induced consistently on rotted potatoes 
by rupturing their skin and incubating them at 20-24° C and 
95-100 per cent R.H. with plenty of aeration. 

The (-) strain of the fungus was found to be a weak 
pathogen even when a 2-day PDA vulture was used as inoc- 
ulum. Among other fleshy vegetables tested onion was the 
only one that was not infected. 

In nature the initiation of the decay from the spindle 
ends is a consistent but critical feature in the disease 
cycle. It was shown that the spores were capable of initi- 
ating infection at the spindle ends where dead tissues were 
available for the production of the infective hyphae. This 
explains why sweet potato is a major host for this pathogen. 
This finding also suggests a.promising control measure of 
the disease consisting of removal of 1 cm of both tips of 
the spindle after curing. The effectiveness of curing ap- 
pears to depend more upon the eradication or retardation 
of incipient infection at the spindle ends than upon wound 
cork formation or suberization. 

The constituent enzymes of the pectinase complex were 
found to be pectin methyl esterase and pectin splitting en- 
zymes. Exceptionally high activity of the pectinase com- 
plex was present in the extracts of rotted potatoes. Maxi- 
mum production of these enzymes both in vitro and in vivo 
was found to be 20° C. Optimum pH for their activity was 
found to be 4.5. Onion juice did not inhibit the activity of 
any of these enzymes. Preliminary experiments indicated 
the presence of a cellulase in the extracts of rotted po- 
tatoes. Microfilm $2.00; Xerox $4.40. 84 pages. 





CHANGES IN THE CHEMICAL COMPOSITION OF 
THE HERBAGE OF ALFALFA, MEDIUM RED 
CLOVER, LADINO CLOVER, AND SMOOTH 
BROMEGRASS WITH ADVANCE IN MATURITY 


(L. C. Card No. Mic 58-7545) 


Gordon Everett Van Riper, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Dale Smith 


Alfalfa, an alfalfa-brome mixture, brome, red clover, 
and ladino clover were investigated at Madison, Wisconsin, 





at six different stages of maturity during the spring and 
during the summer growth periods of 1955 and 1956. The 
percentage changes and the amount assimulated on a pounds 
per acre basis were ascertained for each forage for crude 
protein, crude fiber, fat, nitrogen-free extract, total ash, 
calcium, phosphorus, and potassium with advance in ma- 
turity. Changes in the content of each forage for carotene, 
total available carbohydrates, and the hydrogen-ion con- 
centration of the cell Sap were also studied. 

All forages generally increased in the production per 
acre of dry matter, crude fiber, and nitrogen-free extract 
with advance in maturity during both the spring and sum- 
mer. However, the spring growth was more productive 
than the summer growth. Alfalfa, the alfalfa-brome mix- 
ture, and red clover yielded the largest amount of dry mat- 
ter, crude protein, crude fiber, fat, nitrogen-free extract, 
total ash, calcium; phosphorus, and potassium per acre of 
any of the five forages during both the spring and summer 
periods. However, red clover was intermediate during the 
Summer period. During both periods, ladino clover was 
generally intermediate in the yield of these constituents 
while brome was the lowest. However, ladino clover 
yielded the least fiber of any of the forages during the 
spring period. 

The percentage of crude protein, phosphorus, potas- 
Sium, and the ppm of carotene declined and the percentage 
of crude fiber increased with advance in maturity during 
both the spring and summer. Fat and ash both declined 
during the spring but there was not a pronounced trend with 
advance in maturity during the summer. A general trend 
for nitrogen-free extract and calcium with advance in ma- 
turity was not clearly indicated during either growth pe- 
riod. There were no great differences among the forages 
with advance in maturity in hydrogen-ion concentration of 
the cell sap or in the percentage of total available carbo- 
hydrates. 

Ladino clover generally contained the highest percent- 
age of protein, brome the lowest, and the other forages 
were intermediate during the spring and summer growth 
periods. Alfalfa and the alfalfa-brome mixture contained 
the highest percentage of fiber, ladino the least, and red 
clover and brome were intermediate in fiber during both 
growth periods. The legumes and the alfalfa-brome as- 
sociation averaged 1.41% calcium while the brome aver- 
aged only 0.43% calcium for the entire season. However, 
there were only small differences in the percentage of 
phosphorus among the forages. Red and ladino clover gen- 
erally contained the highest content of carotene and brome 
the least of the forages during the spring period. How- 
ever, the reverse was true during the summer period. 

There waS a Significant negative correlation between pro- 
tein and fiber content for all forages atall growth periods and 
a Significant positive correlation was generally found between 
protein with both phosphorus and potassium, between caro- 
tene with both phosphorus and potassium, between carotene 
and protein, and between phosphorus and potassium for all 
comparisons. However, norelationship existed generally 
between calcium with either phosphorus or potassium. 

It was found that the most favorable time toharvest each 
of the forages studied generally occurred when alfalfa ap- 
proached the 1/10 bloom:stage of growth during both the 
spring andsummer periods. Therefore, alfalfa could be used 
aS anindicator to determine when the other forages investi- 
gated could be harvested to obtain an optimum yield of high 
quality herbage. Microfilm $2.10; Xerox $7.40. 158 pages. 
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EVALUATION OF F; HYBRID 
PICKLING CUCUMBERS 


(L. C. Card No. Mic 58-5722) 


Jack Le Roy Weigle, Ph.D. 
Michigan State University, 1956 


The value of hybrid pickling cucumbers for use in com- 
mercial production was investigated. To accomplish this 
purpose observations were recorded on four experiments 
conducted during 1955 and 1956. Two of these were com- 
posed of single hill plots in a latin square design, planted 
with four variety and their six possible hybrids. In these 
trials plants in the 6-7 leaf stage were inoculated with cu- 
cumber mosaic virus 1. The other two experiments had 
large plots in a randomized block design with three repli- 
cations. Observations were recorded for yield, mosaic 
fruit symptoms as a mosaic index, fruit shape, length- 
width ratios, salt stock quality and pressure tests of the 
fruit, both fresh and from salt stock. 

Some hybrids were at least equal to the best variety in 
yield and mosaic index, although none was statistically bet- 
ter in all trials. The results of the observations made on 
the types of unsatisfactory fruit shape did not allow any 
conclusion to be formed concerning the relationship be- 





tween hybrids and standard varieties, because results for 
the two years were not consistent. This lack of correla- 
tion between years may indicate that hybrids have greater 
ability to produce in years of abnormal growing conditions. 

Observations on length-width ratios indicate that the 
hybrids have ratios intermediate between the parents in 
most cases. This presents the possibility of utilizing in 
hybrids superior inbreds which do not have acceptable 
length-width ratios. A hybrid can be produced with a spec- 
ified length-width ratio in one year by testing a number of 
such combinations. Whereas, if an attempt is made to pro- 
duce a variety with a certain length-width ratio in combi- 
nation with the other desired characteristics, it would prob- 
ably take many years. 

The results obtained from quality evaluations of salt 
stock and pressure tests on the fruit were not conclusive 
and indicate the need for further experiments with proc- 
essed material. 

The true value of hybrids becomes apparent only if 
these data are considered as a group. Although none of the 
hybrids was Statistically superior to the standard varieties 
in any one characteristic, in 1956 the hybrid SMR 18-7 x 
MR 25 rated best when all criteria for evaluation were con- 
sidered. This combination of good qualities was not found 
in any of the standard varieties. 

Microfilm $2.00; Xerox $3.00. 53 pages. 
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A STUDY OF CERTAIN OF THE STRUCTURAL 
AND FUNCTIONAL ASPECTS OF THE 
PERIAQUEDUCTAL GRAY MATTER 
IN ADULT CATS 


(L. C. Card No. Mic 58-5863) 


F. Miles Skultety, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor W. R. Ingram 


This thesis is concerned with the material in the liter- 
ature and experimental material pertaining to the structure 
of the periaqueductal gray matter and certain of its func- 
tional aspects. The introductory chapter is followed by a 
review of the material in the literature pertaining to the 
various nuclear configurations described within the peri- 
aqueductal gray matter and the fiber systems associated 
with it. Following this the histological appearance of the 
region in normal cats is described. On the basis of this 
material, the author concludes that there are no specific 
nuclear accumulations within the diffuse cellular matrix of 
the periaqueductal gray matter exclusive of the differen- 
tiated nuclei interposed within its ventral portion. The 
cellular accumulations described consist of a peripheral, 
concentric layer of moderate sized neurons and an inner, 
concentric layer of sparse cellularity containing smaller 
neurons. The major fiber tract recognized within the peri- 
aqueductal gray matter is a concentration of longitudinally 
oriented fibers in its ventrolateral portion. 





The fourth and fifth chapters deal with investigation 
into the relationship of the periaqueductal gray matter to 
certain vegetative functions. A review of the literature 
reveals that relatively little work has been done on the 
periaqueductal gray matter per se. Most of the information 
is derived from papers concerned with stimulation or ab- 
lation of the region in connection with work on the de- 
scending pathways from the hypothalamus or on the reticu- 
lar activating system. The results are presented of ex- 
perimental work in which chronic destructive lesions of 
the periaqueductal gray matter in cats were made. The 
vegetative responses studied (water metabolism, insulin 
sensitivity, gastric motility and temperature regulation) 
were not influenced by such lesions. 

The results of further investigations are then presented 
concerning potential relationships between the periaque- 
ductal gray matter and the hypothalamus. These investi- 
gations deal with the effects of destruction or stimulation 
of the central gray on stomach and bladder motility. The 
experimental work performed reveals that destruction of 
the periaqueductal gray matter prevents inhibition of gas- 
tric motility on hypothalamic stimulation, whereas the elic- 
itation of bladder contractions on hypothalamic stimulation 
was not prevented by periaqueductal destruction. Lateral 
tegmental destruction prevented these responses in about 
two-thirds of the cases. The conclusions are drawn that a 
Significant number of fibers from the hypothalamus medi- 
ating gastric inhibition travel in the periaqueductal gray 
matter and that the pathways mediating bladder contractions 
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are diffuse with some localization in the lateral tegmental 
region. 

In the last chapter, after appropriate discussion, the 
author presents his interpretation of the structure and 
function of the periaqueductal gray matter in cats based 
on the material presented. In brief this interpretation con- 
tains the following points. The periaqueductal gray matter 
consists of a diffuse cellular matrix Surrounding the aque- 
duct of the midbrain containing a peripheral, concentric 
layer of moderate sized neurons and an inner, concentric 
layer of sparse cellularity containing smaller neurons. 
Exclusive of the differentiated nuclei interposed within its 
ventral portion, no nuclear accumulations are recognized 
within the periaqueductal gray matter. Functionally it is 
concerned, at least in part, with vocal activity and affec- 
tive behavior and contains within it a pathway mediating 
gastric inhibitory impulses from the hypothalamus. 

Microfilm $2.00; Xerox $6.00. 125 pages. 





THE CYTOARCHITECTURE OF THE 
BRAIN STEM OF THE CAT 


(L. C. Card No. Mic 58-7056) 


Elizabeth Taber, Ph.D. 
Columbia University, 1958 


The cytoarchitecture of the brain stem of the cat is il- 
lustrated with photomicrographs of Nissl prepared trans- 
verse sections. The localization, extent and cytology of 
each nucleus is described with special attention given to 
the nuclei of the “reticular formation.” Comparative dif- 
ferences between the cytoarchitecture of the brain stem of 
man and the cat are cited. The basic pattern is similar 
between the two species. The “visceral centers” are dis- 
cussed in respect to their location in the “reticular forma- 
tion.” . Anatomical and physiological data indicate that 
the “reticular formation” is a highly organized region. 

Microfilm $2.95; Xerox $10.20. 226 pages. 
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THE GERMAN PETTY BOURGEOISIE IN 
TRANSITION: IMPERIAL GERMANY 
AND YORKVILLE, U.S. A. 


(L. C. Card No. Mic 58-7041) 


Claire Jacobson, Ph.D. 
Columbia University, 1958 


This dissertation represents an investigation of class 
in historical perspective and with a spatial shift. The 
lower-middle class was studied in Germany. Members of 
it migrated to America and they and their descendants 
were studied in the new environment. We have, therefore, 
identified a class character in time depth, investigated in 
Germany ana at a two-generation remove in America and 
specified changes which occurred. 

The main objectives of this research were: first, to 
present a dynamic picture of family structure and function- 
ing within a three-generation time span among Protestant 
lower-middie class Germans and the German-American 
population in the Yorkville section of Manhattan; second, 
to relate certain features of the family to factors operating 
in the larger social structure; finally, to develop hypothe- 
ses linking modal personality configurations to specific 
kinds of socialization in the German and German-American 
groups. 

The material presented in this study was collected dur- 
ing three years of field and library research in 1954-1957. 
The field work was carried out within the framework of the 
Yorkville Community Mental Health Research Project of 


Cornell University Medical College. The population studied | 


consisted in a subsample of the German part of a random 
sample of Yorkville. The methods of research included 
depth interviewing and participant observation of families 
in the sample. 

The linkage between social structure and personality 
through the medium of the family was demonstrated with 





respect to lower-middle class Germans born in Germany 
at the turn of the century, who migrated to the United States 
in the nineteen twenties. The specific questions dealt with 
in the study were as follows: 1) What factors in the social 
structure account for the emphasis on Status validation and 
recognition? 2) How is the preoccupation with problems of 
status reflected in family structure and functioning and in 
the child-rearing complex? 3) What are the consequences 
for personality of family and socialization patterns asso- 
ciated with status anxieties? 4) Finally, how do changes in 
the external institutional environment result in the re- 
structuring of the family and child-rearing with far-reach- 
ing effects on character ? 

The effects of the Industrial Revolution on the German 
class system in the latter part of the nineteenth century 
were discussed with particular reference to changes in the 
position and attitudes of the petty bourgeoisie. Because 
the strains of industrialism were felt most severely by 
this class, its values and behavior were oriented to the 
preservation of the status quo. The morality of respect- 
ability became an end in itself and conformity a central 
value. 

The consequences of status anxieties and a “ritualistic” 
world view for German lower-middle class family life were 
considered in detail. The orientation of the petty bourgeois 
family consisted in maintaining social status through the 
suppression of spontaneous behavior on the part of children 
and insistence on conformity to a rigidly interpreted ethi- 
cal code. The personality syndrome characteristic of 
first-generation Germans in Yorkville was. attributed by 
the writer to this configuration of the familial environment 
of their youth. 

The second part of the dissertation is focussed on the 
acculturation process undergone by first- and second- 
generation families in Yorkville, as it was affected by Ger- 
man lower-middle class values, interpersonal relation- 
ships and character, as well as by a cluster of situational 
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factors peculiar to the Yorkville context and the post-first 
world war era. On the level of reference group identifica- 


tion and verbal behavior, first-generation informants have - 


become assimilated into the American social structure. 
As the concrete interpersonal framework required for 
transition was not available, however, acculturation on the 
deeper value level did not take place. This group thus 
found itself in the anomalous position of having failed to 
retain ethnic integrity while not fully acculturated to the 
new environment. Since the acculturation process began 
with the first generation, characteristic ethnic patterns of 
an alienated, marginal American-born second generation 
did not appear, nor did generational conflict related to re- 
tention or disintegration of the cultural mores. 

Microfilm $5.25; Xerox $18.80. 411 pages. 


THE FOLKTALE AS A REFLECTOR OF 
INDIVIDUAL AND SOCIAL STRUCTURE. 

A DEPTH-PSYCHOLOGICAL STUDY OF SEVEN 
TALES FROM THE BROTHERS GRIMM 


(L. C. Card No. Mic 58-7045) 


John William Mann, Ph.D. 
Columbia University, 1958 


The Purpose of this Study 

It is the purpose of this study to examine selected tales 
from the collection made by the brothers Grimm, in the 
expectation that some light may thereby be cast upon the 
nature of the impact exerted upon the individual by West- 
ern Civilization. An attempt is made to isolate character- 
istic themes, to place them in their proper characterologi- 
cal context, to trace this context back to its origin in the 
structure of society, and to analyze the reciprocal rela- 
tionship which exists between character-trait and culture- 
trait. Emphasis is placed throughout upon the ineluctable 
coherency of total pattern and upon the simplicity and ho- 
mogeneity of the framework which supports so complex an 
edifice as that which has been erected upon it --- the com- 
pleted structure of a culture. The theoretical aspects of 
characterology are introduced as they are needed during 
the analysis of concrete incident in each of the tales, rather 
than treated systematically in a separate section. It is 
planned in this way to increase their force and clarify their 
meaning, by showing their application. Wherever possible, 
deductions as to the kind of social setting in which a par- 
ticular trait of character arose are checked against his- 
torical accounts of European social structure. 

It is hoped, finally, that this study will prove to be of 
- Some value as also, to an extent, an exploration of the cre- 
ative act, in particular that aspect of it --- secondary 
elaboration of given materials by means of such devices 
as displacement, condensation, ambiguity, projection, sym- 
bolization, and the like --- so important in the fashioning 
of the highest products of human imagination. | 





Method of Procedure 

~ The method of procedure adopted utilizes, first of all, 
principles of interpretation formulated originally by Freud 
for analysis of symbolic materials. The problem of se- 
lection of possible alternative readings of a given incident 
can be solved only in the light of the pattern presented by 











the tale as a whole. When considered in this light, insur- 
mountable difficulties are rarely, if ever, encountered. 
Disarticulation between various elements in a tale, then 
--- lack of internal consistency --- is a Sign that the ana- 
lyst has failed to select the proper alternative. The pres- 
ence of multiple meanings for a single element does not 
vitiate this principle in the least. Such meanings mustalso 
harmonize with all other elements in the total pattern. To 
use an analogy taken from medicine, a fever taken by it- 
self can be symptomatic of any number of diseases. When 
considered in its relation to all other symptoms present, 
however, (i.e., when the entire syndrome is attended to 
rather than the individual symptom), it can be indicative 
of one thing only. 

Finally, a word about the basis upon which tales were 
chosen for inclusion in this study. Although the collection 
contains many stories which are intended merely to amuse, 
to satirize certain aspects of society, etc., these were con- 
sidered of lesser value for the purposes of this particular 
study and were accordingly passed over in favor of those 
which contain, to use the words of the brothers Grimm, 
“monstrous irrational incidents” unexplainable upon or- 
dinary assumptions. These latter are extremely rich in 
meaning and yield an abundant harvest to the patient stu- 
dent. 


Conclusions 

The type of analysis used in this study has elicited as 
central themes of the tales investigated the following, in 
summary listing: 





1. Der Wolf und die sieben Geisslein: the “nuclear 
complex” and its relations to the “battle of the 
sexes.” 


2. Marienkind: the “nuclear complex” and its relations 
to the masturbation conflicts of the child growing 
up in a culture at odds with human biological 
structure. 


3. Bruederchen und Schwesterchen: the “nuclear com- 
plex” in the specific form of an incestuous rela- 
tionship between brother and sister. 


4. Allerleirauh: the “nuclear complex” in the specific 
form of an incestuous relationship between father 
and daughter. 


5. Die zwoelf Brueder: the “nuclear complex” in its 
relations to male homosexuality. 


6. Fitchers Vogel: the “nuclear complex” and the psy- 
chology of the Don Juan. 


7. Der Froschkoenig oder der eiserne Heinrich: the 
“nuclear complex” and the psychology of female 
frigidity. 

In all cases a Situation of dramatic conflict is pre- 
sented, which is then resolved in the course of the tale 
--- unsuccessfully or with varying degrees of success. 
Conflicts within the individual mirror external conflicts 
between members of the family, intrafamilial conflicts 
mirror those between members of the larger society (in 
this case all of Western culture, since German society is 
merely the bearer of a somewhat intensified form of the 
traditional basic configuration of Western culture as a 
whole), and these in turn reflect basic disharmonies be- 
tween our form of society and nature. 
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The entire group of tales may be viewed as a cycle of 
variations on a Single theme: the painful struggles of the 
individual to re-achieve a vanished wholeness, to regain a 
lost integrity, both psychic and biological, in the face often 
of insuperable odds. 

Microfilm $2.50; Xerox $8.60. 190 pages. 


LEBANESE FOLK CURES 
(VOLUMES I AND II) 


(L. C. Card No. Mic 58-7047) 


H. Jane Philips, Ph.D. 
Columbia University, 1958 


The thesis is that folk cures are an active cultural fac- 
tor, passed through generations for the good of the people. 
They are empirically tested and convey benefit, whether 
by suggestion or biochemistry. Rooted as they are in tra- 
dition, the degree of retention of folk health ways may be 
used aS a measure of acculturation. 

The thesis grew out of contact with people in Lebanon, 
and study of the Lebanese immigrant population in Brook- 
lyn. Field work in the Middle East enabled firsthand en- 
counter with people in Lebanon over some years, and the 
compilation of notes on information given. In America, a 
series of 35 interviews to explore attitudes toward health 
among Lebanese immigrants in Brooklyn was undertaken 
as an adjunct of the Syrian Seminar in the Study of Con- 
temporary Cultures of Columbia University. At the end of 
the Seminar an unsolved problem was remarked in the 
anomaly of facile accommodation, and unyielding ethnic 
cultural retentions among the Syrian and Lebanese immi- 
grants. Subsequently independent research carried inquiry 
through interviews with 843 people, in quest of the answer 
to this problem and further collection of material on folk 
health ways. Information from this series of interviews 
was sociologically oriented, and was classified and tabu- 
lated. The results showed that there is a religious group 
differential in folk cure use, rather than an economic one: 
Maronites knew and used the greatest number; Orthodox 
were in second place; Muslims used relatively few, but 
used them more often; Protestants were least knowledge- 
able in this tradition. Surprisingly, the length of time since 
immigration, and the age of the informant at time of immi- 
gration, and school and economic influences seemed to have 
little effect on the pattern of use distribution. The statis- 
tical regularities seemed to be predicated on family prac- 
tice in homeland and America. Irregularities could be ex- 
plained in terms of other factors, such as the depression. 
The material was checked with Lebanese professionals 
and community leaders in a final series of some 60 inter- 
views. 

The data collected in Lebanon and Brooklyn was ex- 
amined in the light of the ecological setting of the home- 
land, and the medical historical experience within the area. 
The facts of information and contingencies of locus and 
event are arranged and examined according to anthropo- 
logical theory. The theory is eclectic, but within the frame 
of functional holism. The suggestion is advanced that an 
acculturation index might be devised with folk cures as an 
assessment factor. The use of cures in a given setting may 
also have a perceptible physiological effect on ethnic groups 
which would be germane to cross-cultural comparison. 





The conclusion reached is that the facile accommoda- 
tion of the immigrants and travellers stems from a cul- 
tural heritage of adjustments to varying cultures within a 
refuge area, and a geo-historical key point; the yielding 
of externals is a mechanism which defends and preserves 
the deeper cultural values. These deeper values are co- 
incident with morals and ethics in this country. Certain 
culture traits adhere in the complex of preserved value, 
folk cures are among the most tenacious characteristics 
of this small group. The tenacity of this particular trait 
is attributed to its being biologically based, and having be- 
come a familiar symbol of preservation of the family and 
its success. Microfilm $8.95; Xerox $31.75. 705 pages. 


THE ETHNOBOTANY OF PRE-COLUMBIAN 
PERU AS EVIDENCED BY 
ARCHAEOLOGICAL MATERIALS 


(L. C. Card No. Mic 58-7057) 


Margaret Ashley Towle, Ph.D. 
Columbia University, 1958 


An important result of the intensive archaeological re- 
search which has been conducted in the Central Andes dur- 
ing recent years has been the re-appraisal of various cul- 
tural aspects as evidenced by archaeological materials. 

In view of this, it seemed desirable to make a study of the 
plant remains which have been recovered in an attempt to 
reconstruct the ethnobotany of the pre-Columbian cultures, 
not only as to the utilization of wild and cultivated plants, 
but also in connection with the development of agriculture. 

Collections made from stratigraphically excavated sites 
furnished the basic evidence, since this material could be 
placed within the framework of the cultural chronology of 
the Central Andes. These data were obtained from a study 
of five large and several smaller collections, totaling ap- 
proximately 2500 specimens, all of which, with one excep- 
tion, came from sites situated on the arid Peruvian coast, 
and represent strata from the Pre-Agricultural to the Im- 
perial Epochs. 

The earlier archaeological literature contains many 
references to vegetal material from sites that were exca- 
vated before stratigraphy was developed. Much of this ma- 
terial has been identified and is therefore important, as it 
adds to our knowledge of the number and distribution of the 
species familiar to the pre-Columbian Peruvians. Also 
references to plants which were depicted in art are valu- 
able, and such information has been included. 

The species represented by the actual archaeological 
material and those referred to in the literature are de- 
scribed in Part I and are arranged according to the Engler 
and Prantl system of classification. A short description 
is followed by an enumeration of specimens that have been 
recovered, together with the sites and bibliographical ref- 
erences. Fifty-six plant families, one hundred and five 
genera and approximately one hundred and fifty-six species 
are represented. Fifty-three of the latter were used pri- 
marily as food plants, seven for their medicinal properties 
and the remainder in industry. Some of the species were 
utilized for more than one purpose. 

In Part II these data are discussed for each of.the six 
geographical-cultural sub-divisions of the Central Andes 
in terms of their respective chronologies. Emphasis has 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1516 BACTERIOLOGY 





been placed upon the cultural associations of the plant re- 
mains with particular reference to the trends in the use of 
wild and cultivated species and in the development of ag- 
ricultural practices. 

Finally, in Part II, the relationship of one area to 
another within contemporaneous periods has been pointed 
out, and this horizontal picture of the ethnobotany related 
to the cultural history of the region as a whole. The plants 
that were used during the several epochs are listed and the 
evidences of the agricultural methods employed, summa- 
rized. Cotton, gourds, peppers and two species of squashes 
are first encountered during the Epoch of Incipient Agri- 
culture; maize, peanuts, lima beans, common beans, sweet 
potato and coca during the earlier part of the Formative 





Epoch. The domesticated and wild species which were 
utilized during the Epoch of Incipient Agriculture and the 
Formative Epoch continued to be used during the Flores- 
cent. At this time the number of economic species reached 
its peak, and although certain of the coastal and highland 
cultigens were to acquire a wider distributional range 
later, no new ones appeared until after the Conquest. 

Similarly, agricultural practices gradually increased 
in number and complexity until by the Florescent Epoch 
there was an intensive agricultural system based upon ir- 
rigation. This was further developed in the later epochs, 
culminating in the impressive terraces and irrigation con- 
structions of the Incas. 

Microfilm $4.25; Xerox $14.20. 329 pages. 
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THE PRIMARY INTERACTION OF POLIOVIRUS 
WITH HOST CELLS OF TISSUE CULTURE ORIGIN 


(L. C. Card No. Mic 58-7607) 


Hans Curt Bubel, Ph.D. | 
University of Utah, 1958 


Chairman: Dr. John G, Bachtold 


The attachment of poliovirus to monkey kidney tissue 
culture cells is dependent upon the presence of inorganic 
ions in the attachment medium. Moreover, the rate of vi- 
rus attachment was found to be a function of the ionic con- 
centration. Divalent cations (Mgt* and Ca++) were more 
active in promoting attachment than was a monovalent ca- 
tion (Nat). In both instances high and low ionic concentra- 
tions inhibited the virus attachment process. Poliovirus 
attachment to the negatively-charged surfaces of fritted 
glass filters displayed the same specific ion dependence 
as does attachment to host cells. 

The poliovirus attachment rate to host cells is unaf- 
fected by temperature, in the range of 37°C to 1°C, sug- 
gesting that the attachment mechanism requires little, if 
any, activation energy. Also, the addition of ions to a non- 
reacting virus-cell mixture results in an immediate acti- 
vation of the attachment reaction, without an apparent lag 
in the adsorption rate. 

The reversibility of virus attachment to host cells could 
not be accomplished by procedures which cause an insta- 
bility of ionic bonds. It was demonstrated by a variety of 
experimental methods that soon after attachment of virus 
to host cells, the poliovirus undergoes transformation to a 
non-infectious state. It is this transformation which most 
likely inhibits the reversible desorption of virus. 

The specificity of poliovirus attachment was empha- 
Sized by experiments which demonstrated the inability of 
the virus to attach to calf kidney tissue culture cells under 
experimental conditions which permitted rapid attachment 
to monkey kidney tissue culture cells. The former cell 
type is morphologically similar to the monkey kidney cell 
but will not support poliovirus multiplication in tissue cul- 
ture. 





The pronounced effect of pH on poliovirus attachment 
to host cells, and the shape of the pH-attachment rate 
curve, Suggested that amino and carboxyl groups on the 
host cell surface may be involved in the binding of virus. 
Treatment of host cells with group-specific reagents al- 
lowed virus attachment to occur in the absence of intact 
amino groups, however, such was not the case when car- 
boxyl groups were blocked. 

The totality of experimental evidence suggests that 
poliovirus-host cell interaction may be a multi-step proc- 
ess. Initially, attachment of virus appears to be mediated 
by electrostatic attractive forces acting through cations 
from the attachment medium. Once virus attachment has 
been accomplished, a reaction(s) between the virus and 
host cell take place which results in a loss of virus in- 
fectivity. This loss of infectivity is probably associated 
with the entrance of the virus particle into the host cell 
cytoplasm and the consequent initiation of the viral eclipse 
period. Microfilm $2.00; Xerox $4.20. 76 pages. 


ANTIGENIC VARIATION OF THE 
ASIAN INFLUENZA VIRUS 


(L. C. Card No. Mic 58-5809) 


Roy Cleeland Jr., Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Albert P. McKee 


During a recent outbreak of Asian influenza at the State 
University of Iowa, human acute and convalescent sera 
were collected and 18 isolations of the Asian or A-double 
prime virus were made. 

The complement fixation test proved reliable for di- 
agnosis, but the hemagglutination inhibition test using the 
commercial A/Jap/305/57 antigen supplied by the Com- 
municable Disease Center gave poor results. 

However, proper selection of several A-double prime 
virus isolates provided antigens which proved to be as 
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reliable for the diagnosis of Asian influenza by the hemag- 
glutination inhibition test as by the complement fixation 
test. 

Treatment of human serum with potassium periodate to 
remove non-specific inhibitor proved to be of doubtful value 
or even harmful for the diagnosis of Asian influenza by the 
hemagglutination inhibition test. 

Strain variation among 18 isolates and 2 other available 
A-double prime viruses was demonstrated by cross- 
neutralization of hyperimmune mouse sera with the vi- 
ruses by the hemagglutination inhibition test. 

Proof of strain variation by adsorption was attempted; 
however, the results were equivocal and no real conclusion 
could be made. 

Finally, the evidence presented in this study indicated 
the A/Jap/305/57 virus, which has been used for vaccine 
production, might not give the necessary antibody protec- 
tion against other A-double prime viruses. 

Microfilm $2.00; Xerox $3.00. 35 pages. 


THE PROPERTIES AND INDUCTION OF 
A YEAST B-GLUCOSIDASE 


(L. C. Card No. Mic 58-7477) 


Jacob Dietrich Duerksen, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor H, O. Halvorson 


An examination of the inducible synthesis of B-gluco- 
Ssidase in a pink isolate of Saccharomyces cerevisiae, Yeast 
Foam, has necessitated both a purification and a charac- 
terization of this enzyme. A-glucosidase was purified 120- 
fold from extracts of induced cells by differential centrifu- 
gation, calcium phosphate gel adsorption and elution, chro- 
matography on a diethylaminoethyl-cellulose column, and 
ionophoresis on a starch column. The purified enzyme was 
found to be relatively homogeneous, strictly hydrolytic, and 
had a molecular weight of approximately 300,000. ThepKm 
of the enzyme was independent of pH over the range of 6.0- 
8.9. There was no evidence for a dialyzable prosthetic 
group necessary for substrate hydrolysis, nor for activa- 
tion by monovalent ions. Inactivation of the purified en- 
zyme by heavy metals, sulfhydryl binding agents, and re- 
versal of inactivation by cysteine indicated the presence of 
-SH groups. The involvement of some of these -SH groups 
in the catalysis of substrate hydrolysis was indicated by 
competitive substrate protection against inactivation by p- 
chloromercuribenzoate; the degree of protection depends 
on the affinity of the substrate for the enzyme. The puri- 
fied enzyme catalyzed the hydrolysis of a number of alkyl- 
and aryl-6-D-glucosides. B-D-Thioglucosides were found 
to be complexants but not substrates of the enzyme. An ab- 
solute specificity at carbon atom 1, 3, and 4 of B-glucosides 
was required for enzyme affinity. 

Only the pink isolate of S. cerevisiae, Yeast Foam, con- 
tained an inducible B-Glucosidase. Of all the f-glucosides 
tested only methyl-8-D-glucoside and methyl- and ethyl- 
B-D-thioglucoside were effective inducers. The latter two 
compounds were gratuitous inducers. The natural B-gluco- 
Sides and aryl- B-D-glucosides were poor inducers, while 
most of the aryl- 8-D-thioglucosides were inhibitors of 











basal enzyme synthesis. A comparison of inducing effi- 
ciency with rates of hydrolysis and affinities suggested 
that the process of enzyme induction is independent of en- 
zyme action. The differential rate of B-glucosidase syn- 
thesis was found to be a constant; this rate was dependent 
on the concentration and type of inducer. The Kp, for over- 
all induction by methyl- and ethyl- g-D-thioglucoside was 
5.75x10~*M and 1.94x10"°M, respectively. At saturating 
concentrations of inducer, the differential rate of g-gluco- 
Sidase synthesis was constant from the time of the addition 
of inducer. This finding suggested the pre-existence of the 
B-glucosidase enzyme-forming system and the irreversi- 
bility of the synthetic reactions. At non-saturating con- 
centrations of inducer, an initial lack of constancy was 
found which suggested the presence of a B-glucoside con- 
centrating system. 

Phenyl- B-D-thioglucoside was an effective inhibitor of 
induction of B-glucosidase by ethyl- g-D-thioglucoside. 
The competitive nature of this inhibition was suggested by 
the observation that the amount of inhibition is proportional 
to the inhibitor/inducer ratio. 

Microfilm $2.00; Xerox $5.40. 106 pages. 


STUDIES OF A MICROORGANISM WHICH 
DECOMPOSES BLOOD GROUP AND 
OTHER SUBSTANCES 


(L. C. Card No. Mic 58-7034) 


Thomas E. Gilmore, Ph.D. 
Columbia University, 1958 


This report presents further studies of a bacterium 
first described by Chase (J. Bacteriol. 36, 383 (1938) ). 
This bacterium grows equally well in buffered solutions of 
hog A, horse and human B and hog O(H) substances, growth 
being accompanied by the complete destruction of each 
serologic activity. It also grows on polysaccharides simi- 
lar in gross composition to blood group substance but with- 
out recognized blood group activity and on residues of 
mucin blood group substance recovered after mild acid hy- 
drolysis. This microorganism nonetheless demonstrated 
some restriction in its ability to utilize polysaccharides, 
since starch, cellulose and type 14 pneumococcal polysac- 
charide did not support growth. 

Intact polysaccharides are not required for growth since 
dialysates of mild acid hydrolysates of mucin blood group 
substance and dialysates of beef infusion supported growth 
as did a completely defined medium consisting of galac- 
tose, fucose and N-acetylglucosamine or N-acetylglucos- 
amine alone in a basal salt solution (0.2% K2HPO,, 0.1% 
(NH,)2SO.). However, neither complete acid hydrolysates 
of blood group substance nor a defined medium of fucose, 
galactose and glucosamine supported growth. Certain 
standard laboratory media failed to support growth due to 
the presence of a “growth inhibitor,” not otherwise char- 
acterized. 

This bacterium shows a relationship to the two species 
of the genus Saccharobacterium and it is proposed that the 
particular microorganism described in the present study 
be included as the species Saccharobacterium chasei. 

Growth of Sacch. chasei in solutions of A, B, or O(H) 
substance was accompanied by a marked reduction in the 
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amount of non-dialysable material that could be recovered, 
virtually none remaining after prolonged incubation. The 
non-dialysabte material recovered after various periods of 
growth showed a marked loss of hexosamine, reducing 
sugar and methylpentose which became more pronounced 
the longer growth was permitted to continue. None of the 
individual sugar components of A, B, or O(H) substances 
accumulated in the medium, as shown by examination of the 
dialysates, indicating that they had been utilized by the bac- 
terium. 

Cell-free extracts (CFE) obtained from Sacch. chasei 
were shown to split soluble blood group A, B, and O(H) sub- 
stances. The optimal pH for all.three activities was about 
6.7, the optimal temperature 38°C. Nit+, Zn**t, and Cutt 
inhibited the A, B, and O(H) splitting activities of the CFE 
whereas Cot inhibited the A and B but not the O(H) split- 
ting activities. The O(H) splitting activity was more re- 
sistant to heat than the A and B splitting activities of the 
CFE. The CFE and growing cultures destroyed the N anti- 
gen on the surface of intact erythrocytes and the erythro- 
cytes, regardless of blood groups, became panagglutinable. 
The degrading of the A, B, and O(H) polysaccharides by 
CFE was shown to be accompanied by the release of sac- 
charide components in diffusible form. 

The role of the blood group splitting enzyme(s) in the 
metabolism of this bacterium and the possible mode of at- 
tack on the blood group substances are discussed. 

Microfilm $2.00; Xerox $4.40. 84 pages. 





ASPECTS OF THE HOST-PARASITE 
RELATIONSHIP IN AMEBIASIS 


(L. C. Card No. Mic 58-7611) 


Sister M. Ann Josephine, C.S.C., Ph.D. 
University of Utah, 1958 


Chairman: Dr, Louis P, Gebhardt 


The purpose of the present investigation was two-fold. 
First, to ascertain whether infection with Entamoeba his- 
tolytica per se is sufficient to account for the acute form 
of feline amebiasis reported in the literature; or whether 
the difference in degree of symptoms may be influenced by 
a temporary derangement of the in vivo environment of the 
host. Second, an attempt was made to correlate pathologi- 
cal findings, serum protein metabolism determined by 
electrophoretic analysis, and antibody production demon- 
strated by the appearance of complement-fixing substances 
in the blood. Investigations were conducted (1) on an ex- 
perimental level, employing serum from infected and ac- 
tively immunized kittens and guinea pigs; and (2) ona 
Clinical level, using serum from acute, chronic, and car- 
rier type cases of human amebiasis. 

Four factors appear to be significant in determining the 
progress of experimental infection in the kitten: (1) nutri- 
tion and food intake, (2) bacterial flora of the intestinal 
tract, (3) changes in the in vivo environment occasioned by 
the “stress state” of the animal, and (4) intercurrent in- 
fection. Variations in any one of these factors may result 
in an overwhelming infection in a species of animal which, 
under more normal conditions, may be only moderately 
susceptible to infection with Entamoeba histolytica. 











Under the conditions of the present investigation, no 
Significant antigenic stimulation as reflected in changes in 
the serum proteins appears to follow purely intestinal in- 
fection with Entamoeba histolytica in the kitten or guinea 
pig. As further evidence of poor absorption of antigenic 
components of Entamoeba histolytica through the intestinal 
mucosa, complement-fixing antibodies could not be demon- 
strated in either series of experimental animals when the 
ameba did not invade the tissues or when the invasion was 
superficial. 

Kittens and guinea pigs artificially immunized with En- 
tamoeba histolytica antigen, and the human host with acute 











amebic infection developed complement-fixing antibodies 


which could be correlated with increased gamma globulin 
and total protein levels. These observations suggest that 
the immunity of amebiasis has an antigen-antibody basis. 

In the “carrier” type amebiasis patient the ameba ap- 
peared to live in the commensal State, and to inflict no 
damage on the host tissues as evinced by the normal dis- 
tribution of blood serum proteins and the absence of de- 
monstrable complement-fixing antibodies. Within the group 
of patients with chronic amebiasis there was no Significant 
correlation between an elevated gamma globulin level, 
complement fixation, and clinical symptoms. A decrease 
in albumin concentrations, with a significant rise in gamma 
globulin accompanied by the appearance of complement- 
fixing antibodies, represented an extreme positive response 
to infection with Entamoeba histolytica in the human host. 

No single laboratory test employed in the present in- 
vestigation was consistently reliable in the diagnosis of 
clinical amebiasis. 
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SEROLOGIC STUDIES ON CERTAIN ENTEROVIRUSES 
(L. C. Card No. Mic 58-3344) 


Albert Ketler, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Werner Henle 


Section I 

The antigenic interrelationships existing among the 
Coxsackie groups A and B viruses were examined by means 
of the quantitative complement-fixation test. 

The identity of the prototype strains of the 19 group A 
viruses and the 5 group B viruses was verified by neutrali- 
zation tests with reference anti-sera. 

Anti-sera for all viruses were prepared in guinea pigs 
using suckling hamster-virus suspensions for immunization. 

Test antigens for use in the complement-fixation tests 
were prepared from infected HeLa cell cultures for the 
group B viruses and from infected suckling mice for the 
group A viruses. The crude virus suspensions were par- 
tially deproteinized by treatment with a fluorocarbon. An- 
tigens so treated were not anti-complementary and did not 
exhibit any non-specific reactions. 

The anti-sera were screened for antibodies with each 
antigen and where positive reactions were obtained the ex- 
tent of the relationship was determined by titration of the 
reacting anti-serum and antigen, both in two-fold dilutions. 

The group B anti-sera were all type-specific. Among 
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the group A viruses, Types 1, 6, 7, 9, 17, and 19 were 
strictly type-specific. Reciprocal cross-reactions were 
obtained with Types A-3 x A-8, A-5 x A-12, A-11 x A-15 
and A-10 x A-16. Unilateral cross-reactions were found 
with sera A-3, A-4, A-8, vs. antigen A-2, serum A-8 vs. 
antigens A-10 and A-12, serum A-12 vs. antigen A-14, and 
serum A-13 vs. antigen A-18. Some possible reasons for 
failure of the reciprocal of the unilateral reactions are dis- 
cussed. | 

In general the viruses within a Coxsackie sub-group ex- 
hibited either strict type-specificity, or a degree of type- 
specificity of sufficient magnitude to permit serological 
typing of these viruses by means of the quantitative com- 
plement-fixation test using anti-sera of known titer and 
specificity. 


Section I 

The dissociation of poliomyelitis virus and homologous 
antibody by means of treatment with a fluorocarbon was in- 
vestigated. 

A single pool of potent neutralizing anti-serum was used 
in all experiments. The anti-Sserum was prepared by mul- 
tiple injection of guinea pigs with a formalinized vaccine © 
preparation of poliomyelitis virus Type I (Mahoney). 

A single pool of the same strain of Type I poliomyelitis 
virus, prepared in HeLa cell cultures infected in a serum 
free maintenance medium, was used for all experiments. 
The virus pool was partially deproteinized by a single 
treatment with a fluorocarbon. 

Immune serum and virus mixtures were prepared and 
incubated at 37°C. Fluorocarbon treatment consisted of 
addition of one half volume of Freon 112 dissolved in n- 
heptane to a specific gravity of 1.30, homogenization ina 
high speed blender and centrifugation at 2000 rpm for 15 
minutes. The resultant aqueous phase was assayed for in- 
fectious virus content either by tube end point titration or 
by plaque count. The ratio of serum to virus, the time of 
incubation, the pH of the serum-virus mixtures, and the 
duration of the time of homogenization, were varied. All 
experiments were controlled by the use of normal guinea 
pig Serum-virus mixtures treated in the same fashion. 

It was found that treatment of the immune Serum-virus 
complexes with fluorocarbon resulted in recovery of in- 
fectious virus from the neutral mixtures and that the amount 
of virus recovered was a function of the variables. 

Single fluorocarbon treatment of mixtures at different 
serum/virus ratios resulted in higher virus yields as the 
ratio of serum/virus decreased. In a series of 3 mixtures 
with serum/Vvirus ratios decreasing by a factor of 5 the 
virus yields were approximately of the order of 3%, 6%, 
and 17% of the total virus neutralized. 

Repeated, successive fluorocarbon treatment of a mix- 
ture with a high serum/Virus ratio, in which the total serum 
concentration at each treatment step was maintained at ap- 
proximately initial levels by addition of pooled normal 
guinea pig serum, yielded progressively higher virus as- 
says through the fourth or fifth treatment to a maximum 
recovery of the order of approximately one third that of 
the control mixtures. Reduction of the pH of the neutral 
mixtures to pH 4.5 resulted in an increase in the virus 
yield. 

Prolonged homogenization of Sserum-virus mixtures 
with fluorocarbon, at pH 7.2, through a series of time in- 
tervals, resulted in progressively higher virus yields toa 
maximum of approximately one half that of the controls. 








Inasmuch as the experiments employing multiple or 
prolonged fluorocarbon treatments resulted in increasing 
dissociation of virus in successive samples up to the last 
assayed, the limits of efficiency of the techniques have not 
Microfilm $2.00; Xerox $3.80. 68 pages. 
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MICROBIAL OXIDATION OF NAPHTHALENE 
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Supervisor: Professor Raymond J, Strawinski 


Rapidly growing cultures capable of oxidizing naphtha- 
lene were isolated from naphthalene enriched soil. Aerated 
mineral salts-naphthalene enrichment cultures were trans- 
ferred serially twice weekly through eight transfers. Pure 
cultures from isolated colonies were selected according to 
acidogenesis and rapid growth. All resembled Pseudo- 
monas aeruginosa. All 27 selected cultures produced sali- 
cylic acid from naphthalene in a salts-naphthalene medium 
containing CaCO,. Only one strain produced Salicylic acid 
in CaCQO,-free medium. In this medium the optimum ini- 
tial pH for salicylate production was pH 8. Increased aera- 
tion increased the rate but not the extent of acid produc- 
tion. Deletion of magnesium, calcium or iron salts from 
the medium decreased salicylate production. Calcium or 
iron deletions exhibited the greatest effect, depressing 
salicylate production approximately 90 per cent. During 
growth, after about 10 hours incubation, the rates of growth, 
salicylic acid formation, and pH change pursued parallel 
courses until pH 4.0 to 4.5 was reached. At this time all 
activity ceased. If, however, the medium was buffered by 
addition of 2.0 per cent KzHPO, naphthalene was converted 
almost stoichiometrically to salicylic acid in 48 hours, 
then was rapidly degraded. 

Resting cells, under conditions simulating growth, also 
accumulated large amounts of salicylic acid. However, 
cells harvested during vigorous salicylate production were 
capable of oxidizing salicylic acid at rates approaching 80 
per cent of their oxidative capacity with naphthalene. Sali- 
cylate oxidation was not depressed by addition of the min- 
eral salts of the growth medium or at any pH level within 
the growth range (pH 5.5 to 8.0). This oxidative mecha- 
nism occurred adaptively in naphthalene grown cells. At 
naphthalene concentrations approaching those in the growth 
medium salicylate degradation was virtually eliminated. 
Naphthalene also interfered with the oxidation of glucose 
by naphthalene grown cells. Glucose grown cells metabo- 
lised both naphthalene and glucose concommitantly with no 
interference. It was suggested that naphthalene was pref- 
erentially metabolised by naphthalene grown cells. 

During growth in a naphthalene-mineral salts medium 
poorly suited for the growth of P. aeruginosa 1,2-dihydro- 
naphthalene-1,2-diol was detected. This compound could 
not be detected during growth with other naphthalene media. 
However, naphthalene grown cells were capable of metabo- 











-lising 1,2-dihydronaphthalene-1,2-diol. The rate of oxida- 


tion was not rapid enough to definitely implicate this com- 
pound as an intermediate in naphthalene oxidation. 
Naphthalene grown cells also rapidly metabolised both 
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1- and 2-naphthol. Salicylic acid did not accumulate during 
metabolism of either naphthol alone. However, in the pres- 
ence of salicyl alcohol, an inhibitor of salicylate oxidation, 
salicylic acid could be shown to arise from 1-naphthol. No 
salicylate was formed from 2-naphthol. 

Microfilm $2.00; Xerox $4.80. 92 pages. 


EFFECT OF ANTICOMPLEMENT ON 
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A specific rabbit antibody against mouse complement 
was prepared and injected into mice to study its effect on 
resistance to infection with Salmonella typhimurium. 

When normal mice received one injection of rabbit anti- 
mouse complement or normal rabbit serum, there was an 
increase in resistance to S. typhimurium as compared to 
control mice receiving organisms only. The LDs was in- 
creased 50-fold with anticomplement treatment and over 
2,000-fold with normal rabbit serum. However, multiple 
injections in either treatment at seven 24-hr intervals or 
five 12-hr intervals did not significantly change the LDso 
from the controls. 

Using actively immunized mice, the results were in- 
consistent. One dose or multiple doses of anticomplement 
did not regularly decrease resistance to infection with S. 
typhimurium as compared to animals treated with normal 
rabbit serum. 

Results of the experiments with passively immunized 
mice were inconclusive because no protective endpoints 
could be obtained. 

Whether there was a drop in mouse complement titer 
brought about by injections of anticomplement could not be 
measured adequately by three different types of tests em- 
ployed. Microfilm $2.00; Xerox $3.00. 29 pages. 














A STUDY OF THE FACTORS INVOLVED IN 
THE DETECTION AND DISTRIBUTION OF 
POTENTIALLY ENTEROTOXIGENIC MICROCOCCI 


(L. C. Card No. Mic 58-7190) 


Stephen Jerry Millian, Ph.D. 
The Ohio State University, 1953 


Although micrococcal food poisoning is not fatal, this 
type of intoxication is important because of its frequency 


and because of the large numbers of people that it may af- 
fect. 


A considerable number of reports dealing with various 
aspects of micrococcal food poisoning have appeared since 
the initial publication by Barber in 1914, but knowledge of 
of the epidemiology of this intoxication is still limited. 





The purpose of the present study was to make athorough 
investigation of the carrier state. The number of carriers 
of potentially enterotoxigenic micrococci among food hand- 
lers and the influence of such factors as race, Sex, age, 
and season on the carrier were noted. A characterization 
of the organisms isolated, with respect to penicillin sensi- 
tivity and bacteriophage susceptibility, was also attempted. 

While many types of culture media have been recom- 
mended for the primary isolation of coagulase-positive 
micrococci, no single medium has gained widespread ac- 
ceptance. Consequently, the writer undertook a study of 
the efficiency of several of the routinely used isolating 
media before beginning the nasal carrier rate studies. 

Preliminary surveys, using rabbit and sheep blood 
agars, demonstrated the inadequacy of rabbit blood agar as 
a differential isolating medium. There was poor correla- 
tion between hemolysis on this agar and coagulase produc- 
tion. Sheep blood agar, on the other hand, was found to be 
an efficient isolating medium. Alpha hemolysis of this 
agar by micrococci was shown to be an accurate index of 
the presence of a coagulase-positive strain. 

Occasionally, overgrowth by other nasal flora inter- 
fered with the isolation of hemolytic micrococcal colonies. 
A selective medium, lactose salt agar, was therefore used 
in addition to the differential media. Lactose salt agar was 
found to be superior to rabbit blood agar in the isolation of 
coagulase-positive micrococci, but inferior to sheep blood 
agar. It was also found that pigment production on lactose 
salt agar was closely associated with coagulase produc- 
tion. 

When large numbers of people were to be examined for 
the nasal carriage of coagulase-positive micrococci, the 
standard procedure, involving the use of sheep blood agar 
and lactose salt agar, was found to be laborious and time- 
consuming. Consequently, an improved method was de- 
veloped which made it possible to detect carriers within a 
period of 24 hours. The efficiency of this accelerated 
method was found to be comparable to that of the standard 
procedure. 

During studies of the epidemiology of some infectious 
diseases, significant correlations were observed between 
case or carrier rates and such factors as race, sex, age, 
and season of the year. To determine whether similar re- 
lationships could be demonstrated for nasal carriers of po- 
tentially enterotoxigenic micrococci, 577 food handlers 
were examined. 

Thirty-seven per cent of the 147 white females and 38 
per cent of the 271 white males were found to be carriers, 
while 20 per cent of the 87 Negro females and 10 per cent 
of the 72 Negro males carried coagulase-positive micro- 
cocci. Statistical evaluation of these data indicated that 
naSal carriage of Micrococcus pyogenes was associated 
with race, but not with sex, age, or season of the year. 

The coagulase-positive micrococci which were isolated 
from the food handlers were tested for penicillin resist- 
ance and bacteriophage type. This was undertaken to de- 
termine the relationships of these characteristics to race 
and sex. | 

Twenty-six per cent of the white female and 22 per cent 
of the white male carriers harbored penicillin-resistant 
strains, while 17 per cent of the Negro female and 14 per 
cent of the Negro male carriers had resistant strains. Dif- 
ferences in the rates between the two racial groups andbe- 
tween the sexes were not Statistically significant. 

The coagulase-positive micrococci isolated from the 
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177 white and Negro carriers were phage typed and classi- 
fied according to the groups of phage that brought about 
lysis. A statistical analysis of the phage patterns indi- 
cated that phage type was not related to race. 

In the studies of carrier rates among hospitalized per- 
sons, it was found that micrococci resistant to the action 
of penicillin were lysed by group 2 bacteriophage more 
often than by any other group. The data compiled during 
the previous studies were collated in order to determine 
whether this was true of the penicillin-resistant micro- 
cocci isolated from food handlers. 

._Forty-two per cent of the resistant strains isolated 
from 38 individuals were found to be susceptible to the ly- 
tic action of the group 2 bacteriophage. The high incidence 
of lysis by this group suggests the existence of a genetic 
relationship between penicillin resistance and phage sus- 
ceptibility. 

In conclusion, then, it appears that the incidence of 
coagulase-positive micrococci among food handlers is 
rather high and that nasal carriage is a function of race, 
but not of sex, age, or the season of the year. The results 
also indicate that colonization of the nose is effected by a 
heterogeneous group of micrococci, with respect to phage 
types and susceptibility to penicillin. 

Microfilm $2.00; Xerox $4.00. 171 pages. 
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BIOLOGICAL ACTIVITY OF THE LIPIDS FROM 
ESCHERICHIA COLI AND SHIGELLA DYSENTERIAE 
AND THEIR CHARACTERIZATION BY MEANS OF 
INFRARED SPECTROPHOTOMETRY 


(L. C. Card No. Mic 58-7128) 


Thomas Randolph Neblett, Ph.D. 
Michigan State University, 1957 








The lipids from two enteric gram negative organisms, 
Escherichia coli, considered to be non-pathogenic, and 
Shigella dysenteriae, an intestinal pathogen, were extracted 
and injected intraperitoneally into laboratory mice in an ef- 
fort to learn if they possessed stimulatory activity for the 
reticulo-endothelial system. 

By use of radioactive colloidal chromium phosphate and 
colloidal carbon preparations as indicators of the rate of 
phagocytosis of particulate matter from active circulation 
it was found that the lipids fromS. dysenteriae possessed 
marked power to stimulate phagocytic activity to hyper- 
function, while those of E. coli and its sub-fractions did 
similarly to a lesser degree. 

Partial characterization of the sub-fractions from E. 
coli indicated that certain of them exhibited characteris- 
tics of phospholipids, since the most active fractions pos- 
sessed an absorption band in the infrared region not shared 
by less active ones. The same band was observed ina 
known phosphatide, and it was tentatively identified as that 
produced by the phosphorous-containing group found in 
phosphatide structures. 
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STUDIES ON A SKIN-FIXING, REAGIN BLOCKING, 
ANTI-PNEUMOCOCCAL ANTIBODY 


(L. C. Card No. Mic 58-3367) 


Nicholas C. Palczuk, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: John A, Flick, M. D. 


1. Statement of Problem 

To investigate the inhibition of the wheal and erythema 
reaction against pneumococcal polysaccharides, types 2, 
6, and 7, in a sensitive recipient. This blocking property 
was exhibited by human immune sera. 


2. Procedure and Methods 

Sera were collected aseptically and stored frozen. 
These sera were treated with 0.2% beta-propiolactone, to 
minimize the risk of transferring serum hepatitis, and 
tested by the Prausnitz-Kustner technique in sensitive skin 
Sites. Prepared sites were challenged with antigen at in- 
tervals ranging from 48 hours to 15 days. Fifteen minutes 
after sites were challenged with antigen, the wheal and 
erythema reactions were measured in mm’s. Prausnitz- 
Kustner tests were also done in non-sensitive recipients. 

The Ouchterlony gel-diffusion technique was used to 
determine the minimum number of antigens present in the 
Squibb polysaccharide (type 2) solutions and to identify the 
components. 


3. Results 

Human immune sera tested indicated inhibition of reac- 
tion at the serum sites as compared to the positive control 
sites. This was a reproducible phenomena. The blocking 
effect was observed at different levels in any one serum 
against each type-specific polysaccharide. Whenever 
blocking Serum was mixed with either human or rabbit 
reagin sera and injected into non-Sensitive skin sites, sub- 
sequent challenge with antigen indicated inhibition of reac- 
tion aS compared to skin sites prepared by reagin sera 
mixed with saline. Studies to determine duration of block- 
ing and fixation show that the effect persists at serum 
sites for at least 15 days. The blocking effect against type 
specific polysaccharides shows specificity; the use of a 
biologically unrelated antigen (short ragweed) shows no 
blocking effect, indicating the specificity of the blocking 
against type specific polysaccharides. Experiments have 
ruled out the role of circulating antigen as a possible 
source of inhibition. Therefore, the blocking factor which 
inhibits reagin activity and shows specificity can best be 
termed an antibody. The use of serum treated with beta- 
propiolactone, or by Seitz filtration, or untreated, but ster- 
ile, produced the same blocking effect in subjects donating 
the serum. Heat sufficient to inactivate hayfever reagins 
failed to modify blocking activity of the serum appreciably. 
The blocking antibody does not coprecipitate measurably 
with a rabbit precipitating system. 

Ouchterlony studies indicate that the Squibb type 2 an- 
tigen consists of multiple components giving rise to ho- 
mologous precipitating antibodies as well as reagins in 
immune rabbit serum. Studies revealed that the immu- 
nized humans failed to produce precipitins against the poly- 
saccharide components, but produced precipitins against 
some other type specific impurity, perhaps protein. Hu- 
man sera contained reagins as well as blocking antibody. 
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Studies with electrophoretically purified antigen suggested 
that the blocking antibody was directed against a polysac- 
charide component. 


4. Conclusions 
The blocking effect exhibited by human immune sera 
shows specificity and is believed due to an antibody. The 
antibody fixes at the skin site, blocks the wheal and ery- 
thema reaction due to reagins, is heat stable, and does not 
measurably coprecipitate. 
Microfilm $2.00; Xerox $3.00. 31 pages. 


THE PROPERTIES AND FUNCTION OF 
HYDROGENASE FROM 
CLOSTRIDIUM PASTEURIANUM 


(L. C. Card No. Mic 58-7534) 


Austin Leo Shug, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor P. W. Wilson 


The objectives of this research were threefold; (a) the 
preparation of high purity hydrogenase; (b) identification 
of the components involved in the terminal electron trans- 
port system; and (c) demonstration of the enzymatic func- 
tion of hydrogenase in nitrogen fixation. 

Cell-free extracts of hydrogenase have been purified 
approximately 50 fold. At the highest stage of purity, ac- 
tivity measured manometrically with methylene blue, the 
enzyme had a specific activity of 4 X 10°. The molecular 
weight of hydrogenase was estimated to be about 20,000, 
and a calculated turnover number for the enzyme was 1 X 
10° when assayed with methylene blue. The electron- 
acceptor pattern, inhibitors, and other properties of hy- 
drogenase resemble xanthine oxidase. Evidence has been 
presented that indicates hydrogenase is a molybdo-flavin 
linked enzyme. 

It has been shown that a series of enzymes are involved 
in the evolution of hydrogen from pyruvate. Hydrogenase 
appears to be the terminal enzyme in this anaerobic elec- 
tron transport system. Other studies demonstrated that 
flavin-linked enzymes play a dominating role in the evolu- 
tion of molecular hydrogen from pyruvate. It has been sug- 
gested that the level of hydrogenase activity in Clostridium 
pasteurianum is the factor which controls the disposition 
of electrons into possible alternative routes. 

Sensitive spectrophotometric techniques for the inves- 
tigation of biological nitrogen fixation have been described. 
These results provide what might prove to be a spectro- 
photometric demonstration of the nitrogen-fixing system. 
On the basis of these results, it was suggested that hy- 
drogenase functions in the fixation of nitrogen by reducing 
the chemisorbed nitrogen, with the mediation of molybdo- 
flavin. Microfilm $2.05; Xerox $7.40. 156 pages. 











MICROBIAL OXIDATION OF HYDROCARBONS 
(L. C. Card No. Mic 58-5865) 


James Edward Stewart, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor R. E. Kallio 


The bacterial oxidation of paraffinic and olefinic hydro- 
carbons has been studied. These compounds were of in- 
terest because microbial utilization of hydrocarbons has 
been known for the past seventy-five years but no informa- 
tion upon which a mechanism could be based is available. 

Studies using known hydrocarbon-oxidizing organisms, 
e.g., Pseudomonas fluorescens strain A3.12, Nocardia 
opaca strains 76 and 12, and Mycobacterium species ATCC 
607, proved fruitless since no intermediate compounds 
could be isolated from their culture filtrates and mano- 
metric studies merely confirmed results obtained by 
others. 

A series of enrichment cultures was set up using ali- 
phatic paraffins as the sole carbon source. The hexade- 
cane enrichment culture supported good growth which ap- 
peared homogeneous and exhibited the greatest changes in 
acidity; consequently, two bacterial isolates from these 
enrichment cultures were selected for further study. They 
proved to be catalase positive, non fat-containing, gram- 
negative, aerobic cocci which produced palmityl palmitate 
(cetin) from hexadecane and could oxidize paraffins and 
their corresponding olefins and oxygenated derivatives. 

One strain, Hexadecane Oxidizer-1, when grown in the 
presence of decane, dodecane, tetradecane, hexadecene-l, 
hexadecane, hexadecanol-1, 1,2-hexadecanediol, and octa- 
decane, produced a non-volatile ester. Negligible amounts 
of a non-volatile ester were produced in the presence of 
hexadecanoic acid. Esters were isolated from cultures 
with the following substrates: dodecane, tetradecane, hexa- 
decene-1, hexadecane, hexadecanol-1, and octadecane. The 
acid portion of these esters was palmitic acid exclusively 
except in the material derived from octadecane where a 
1:1 mixture of stearyl stearate and stearyl palmitate was 
obtained. The alcohol portion of all the esters remained 
identical with the substrate. 

These data suggested that the initial oxidation of the 
hydrocarbons, both olefinic and paraffinic, was at the fully 
saturated terminal methyl carbon and resulted in a pri- 
mary alcohol. Part of this alcohol was converted to pal- 
mitic acid and condensed with the unchanged alcohol due 
to the action of an esterase. 

An atmosphere of 100 per cent oxygen decreased the 
time required for maximum ester production by two-thirds. 
Seventy-five percent of the ester oxygen was proven by the 
use of 0** to be derived directly from the atmosphere. 

No dehydrogenase or peroxides were shown to be pres- 
ent, nor was it found possible to oxidize the paraffins, ole- 
fins and paraffinic oxygenated compounds under anaerobic 
conditions using nitrate as the electron acceptor. Slight 
oxidation of palmityl palmitate occurred aerobically; how- 
ever, resting strain Hexadecane Oxidizer-1 cells failed to 
release COz2 from a bicarbonate buffer solution when tested 
against cetin under an atmosphere of COQOz. 

Peroxidation was suggested as a possible mechanism 
for hydrocarbon oxidation since resting cells of strain 
Hexadecane Oxidizer-1 rapidly oxidized 1-decyl hydro- 
peroxide, and peroxide-destroying compounds inhibited 
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growth on hexadecane. A speculative mechanism substan- 
tiated in part by data has been outlined and discussed. 
Microfilm $2.00; Xerox $4.40. 81 pages. 


AN IMMUNOLOGIC AND CLINICAL STUDY 
OF RABBITS SENSITIZED WITH 
HOMOLOGOUS UVEAL TISSUE 


(L. C. Card No. Mic 58-7174) 


Theodore Suie, Jr., Ph.D. 
The Ohio State University, 1953 


Uveitis may be defined as an inflammation of the iris, 
ciliary body, and choroid, which collectively make up the 
uveal tract. It is generally agreed that uveitis frequently 
demonstrates allergic manifestations. Woods’ classifies 
uveitis into two groups, the granulomatous and the non- 
granulomatous types. He states that in the granulomatous 
type the tissues are actually invaded by microorganisms 
such as Mycobacterium tuberculosis and Treponema pal- 
lidum. On the other hand, the nongranulomatous type is 
believed by some to be a sterile allergic reaction in which 
the tissues of the eye become hypersensitive to a specific 
bacterium or its products. The mechanism of this allergic 
reaction is not known. 

Fifty years ago, Elschnig’ postulated that sympathetic 
ophthalmia, a type of uveitis which is characterized chiefly 
by its tendency to involve the uveal tissue of both eyes, was 
an isoallergic sensitization to modified uveal tissue. Later 
the recognition that certain tissues, such as brain, and lens 
protein, possessed a greater degree of organ specificity 
than species specificity became perhaps one of the earliest 
demonstrations of the feasibility of autoantibody for nor- 
mal tissue. Attempts to produce isoallergic conditions in 
experimental animals are numerous, but, until recently, 
results were difficult to obtain except by a long process in- 
volving many injections. Even then, success was relatively 
poor. With the introduction of the adjuvant technique by 
Freund, a method was devised which greatly facilitated the 
production of experimental isoallergic encephalomyelitis, 
apparently by enhancing the production of antibodies to 
homologous tissue extract. In fact, a single injection suf- 
ficed to produce this condition in some rabbits. 

The present work was undertaken to study the serologic 
phenomena and hypersensitive reactions which might occur 
in rabbits sensitized with homologous uveal tissue sus- 
pension. : 

Unless otherwise noted, the rabbits used throughout the 
experiments were albino rabbits of both sexes and of vary- 
ing weights. The uveal tracts were removed by an ac- 
cepted procedure, and thioglycollate broth was used to de- 
termine the sterility of all the antigens. The uveal tracts 
were washed several times in saline. They were then 
ground in a mortar and enough sterile saline was added to 
make dilutions of 1:10 and 1:20. The 1:10 dilution of uveal 
suspension was used to sensitize the eyes, and the 1:20 di- 
lution was used for the intravenous injections and for skin 
testing. 

The animals were divided into two large groups. The 
rabbits in Group I were inoculated intraocularly with 0.1 
ml. of the uveal suspension. Only one eye was injected, 
the other served as acontrol. After the nonspecific in- 














flammation subsided, usually in about two weeks, the rab- 
bits were given a ml. of homologous antigen intravenously. 

The animals in Group II were inoculated in the foot pads 
of both hind legs with an uveal-adjuvant emulsion which 
consisted of 3.5 ml. of mineral oil, 0.5 g. of uveal tissue 
and 10 mg. of killed and dried tubercle bacilli. The rab- 
bits in this group were skin tested with a suspension of 
uveal tissue and also with a suspension of tubercle bacilli. 
Complement-fixation tests were performed weekly with the 
sera from both groups of animals. Passive transfer with 
sera was attempted by several methods. The eyes of all 
animals were examined daily macroscopically and periodi- 
cally with the slit lamp. 

Animals in Group I demonstrated an anaphylactic-type 
reaction in the anterior chamber after the shock dose was 
administered. In some animals the changes in the anterior 
chamber could be observed during the first twenty-four 
hours after the homologous antigen was given intrave- 
nously. These changes were manifested by lacrimation, 
injection of the vessels of the anterior segment of the eye, 
and the presence of a fine precipitate in the anterior cham- 
bers of the injected eyes. Within three days, one could 
generally observe keratitic precipitates on the endothelium 
of the cornea, aqueous rays, fibrinous exudates in the an- 
terior chamber, and hyperemia of the circum-corneal, 
iris, and conjunctival vessels. Only one animal in this 
group demonstrated a sympathetic-ophthalmia like reac- 
tion. These ocular changes are very similar to those found 
in patients with anterior uveitis. The white precipitation 
which was seen in the anterior chamber of the animals 
might be due to an antibody-antigen reaction in vivo. Foss* 
noted that if one injected 0.1 ml. of horse serum into the 
vitreous of rabbits and the same amount of anti-horse- 
serum into the anterior chamber, precipitation occurred 
in the latter. The precipitate was partly deposited as a 
ring around the pupillary brim. Animals in Group II which 
were inoculated only in the foot pads did not develop signs 
of uveitis during three months of observation with the slit 
lamp. Several possibilities may exist for the failure to 
produce ocular inflammation by this method. Since the 
blood-aqueous barriers were not modified as with the group 
of animals inoculated intraocularly, the presence of these 
barriers might have prevented the localization of the anti- 
gen in the anterior chamber, or perhaps the dosage of an- 
tigen which was incorporated into the adjuvant was not suf- 
ficient to elicit an ocular manifestation. Furthermore, it 
is conceivable that the eye must be sensitized directly in 
order to produce an ocular inflammation. 

Complement-fixing antibodies were demonstrated in the 
sera of rabbits from both groups. The titers generally in- 
creased during the first three weeks after immunization 
and had decreased by the fifth week. The maximum titers 
in most cases were 1:250. 

A delayed-type of skin sensitivity was observed in rab- 
bits in Group II. The skin reactivity correlated closely 
with that obtained with the suspension of killed and dried 
tubercle bacilli. Passive transfer of sensitivity by sera 
was unsuccessful. Similarly, the many attempts by vari- 
ous investigators to produce isoallergic encephalomyelitis 
passively by injecting large amounts of antibrain sera into 
animals have failed. Two out of eighteen rabbits which 
were inoculated with uveal-adjuvant emulsion developed 
posterior paralysis. Complement-fixation tests demon- 
strated a reaction between rabbit brain antigen and anti- 
uveal sera. 
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The work presented here indicates that uveal tissue is 
organ specific; however, the possibility exists that sensi- 
tization of an individual might occur not only to this tissue 
but also to a bacterial-uveal-tissue complex similar to the 
mechanism postulated in rheumatic fever and glomerulone- 
phritis. With such a mechanism one can poStulate an im- 
munologic process involving three methods: (1) sensitivity 
to bacteria and their products, (2) sensitivity to uveal tis- 
sue, and (3) sensitivity to a bacterial-uveal-tissue com- 
plex. 

In summation, the results obtained in this work indi- 
cate that both antibody and allergic manifestations may de- 
velop in rabbits inoculated with homologous uveal tissue. 
Also, under certain conditions an experimental uveitis may 
be produced. The possibility of the occurrence of a simi- 
lar allergic mechanism in cases of naturally occurring 
uveitis in man from uveal tissue made antigenic by infec- 
tion or trauma and its role in the disease are discussed. 

Microfilm $2.00; Xerox $3.80. 70 pages. 
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THE USE OF ION-EXCHANGE RESINS FOR THE. 
PURIFICATION OF TYPE E BOTULINUS TOXIN 


(L. C. Card No. Mic 58-7115) 


Alfred Mills Wallbank, Ph.D. 
Michigan State University, 1957 


Pure type A botulinus toxin is the most active toxic 
substance known at the present time. One milligram will 
kill 1,200 tons of living matter. The possible use of the 
toxin in biological warfare, and interest in why it is more 
toxic than other compounds, led to this study of type E 
Clostridium botulinum toxin. 

Both types A and B toxin have been purified. Type E 
botulinus toxin, which is the only other type toxic for hu- 
mans, had not been purified at the time this study was un- 
dertaken, but while the work was in progress, it was puri- 
fied by ethanol precipitation at Fort Detrick, Maryland by 
Gordon et al. (1). 

This study was an attempt to purify type E toxin using 
ion-exchange resins. At the beginning of this work there 
was no method available to produce high concentrations of 
type E botulinus toxin. The study was started with type A 
botulinus toxin and was changed to type E toxin when a 
method was found to produce sufficient type E toxin. 

A strong basic anion exchanger was used to absorb 
crude type A toxin but no method was found to elute the 
toxin from the exchanger. Then, type A toxin was adsorbed 
by a strong cation exchange resin and a toxic fraction was 
eluted with a phosphate buffer at pH 7.0. 

Since the strong cation exchanger was successfully used 








in adsorption of the type A toxin, it was tried with the 
crude type E toxin with favorable results. Again, as with 
the type A toxin, a toxic fraction was eluted from the type 
E toxin with a phosphate buffer at pH 7.0. The eluate 
moved as one component in paper electrophoretic experi- 
ments but did not have the same mobility as any of the 
components of the crude toxin. | 

Using the Ouchterlony technique, the eluate did not give 
evidence of containing an antigenic component identical to 
any of those appearing in crude type E toxin, which would 
lead to the assumption that the eluate toxicity was caused 
by a molecule antigenically unrelated to the original frac- 
tion. 

Type A toxin loses 50 to 75 per cent of its toxicity upon 
filtration through filters for bacteriological filtration. 
Type E toxin was not as labile, for filtration through a 
Selas 015 filter had no significant effect on the titer of 
crude type E toxin. Also storage ina freezer at -23 C did 
not reduce the titer of the toxin. 

This study has presented no evidence that type E botuli- 
nus toxin can be purified by ion-exchange resins. While 
the use of ion-exchangers has not given the desired results 
in these studies, the writer believes that they should be 
given consideration in purification of metabolic products 
of microorganisms. 


RE FERENCE 


1. Gordon, M.; Flock, J. A.; Yarinsky, A.; and Duff, J. T. 
Purified Clostridium botulinum type E Toxin and Toxoid 
Bact. Proc. p. 90, 1956 

Microfilm $2.00; Xerox $3.80. 70 pages. 








A STUDY OF NITROGEN FIXATION BY 
CLOSTRIDIUM PASTEURIANUM 
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The University of Wisconsin, 1958 





Supervisor: Professor P. W. Wilson 


The objectives of this research were: (a) to study the 
effect of molecular hydrogen on nitrogen fixation in Clos- 
tridium pasteurianum; (b) to extend our knowledge of the 
role of iron and molybdenum in the hydrogen liberating 
process of this organism; (c) to test cell free extracts of 
this organism for ability to fix nitrogen; and (d) to study 
the effect of different gases on the absorption spectrum of 
this organism. 

‘Under improved cultural conditions the efficiency of 
fixation, the rate of fixation and the total amount of nitro- 
gen fixed were greater than that previously reported for 
this bacterium. The evolution of hydrogen from reduced 
methyl viologen as a measure of hydrogenase activity is 
favored over the benzyl viologen and methylene blue re- 
duction assays for this enzyme as it is carried out under 
strongly reducing conditions, it does not show a dilution. 
effect, and the reaction is similar to that carried out by 
the microbial cell. | 

Hydrogen has been demonstrated to be a specific com- 
petitive inhibitor of nitrogen fixation in Clostridium 
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pasteurianum. The estimated Ki for hydrogen inhibition is 
of the order of 0.5 + 0.05 atmospheres which is consider- 
ably higher than those values found for the other nitrogen 
fixing systems. However, the Km for nitrogen fixation by 
this organism is approximately 0.03 atmospheres which is 
Similar to those values reported for other systems. 

Data obtained from the study of the effect of iron, mo- 
lybdenum and inhibitors on the hydrogen liberating process 
of aged and dialyzed cell free extracts of this organism 
suggest that the hydrogenase of Clostridium pasteurianum, 
as that of other organisms, has iron in a functional group. 
Molybdenum probably functions in this system in the re- 
duction of one electron acceptors. 
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INHERITANCE OF YIELD COMPONENTS IN 
AN INTERSPECIFIC HYBRID OF COTTON 


(L. C. Card No. Mic 58-7327) 
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A study was made of the parents and 85 Fs lines ofa 
cross between the cotton varieties DPL 15 (Gossypium 
' hirsutum) and Sea Island (G. barbadense). A genetic analy- 











sis was made of seed index, lint density index, lint index 
and lint percentage. 

The parents had seed indices of 10.2 and 13.2 grams, 
respectively. Eleven lines like the DPL 15 parent and 18 
like the Sea Island parent were recovered. In addition 4 
lines had appreciably lower seed index than DPL 15 and 5 
lines were appreciably higher than Sea Island. Because of 
transgressive inheritance of seed size it was concluded 
that the parents differed by several pairs of genes in spite 
of the many lines phenotypically like the parents. A very 
high heritability of 59%, based on the regression of Fs line 
means on their respective F2 plant values, was found. 

If selection for low seed index had been practiced in the 
F2, 73% of Fs lines obtained would have had low seed index 
in contrast to only 14% without selection. These results in- 
dicate that selection in F2 would be highly effective. 

The parents had lint density indices of 6.8 and 4.1 grams, 
respectively. No line was recovered with a mean lint den- 
Sity index as high as DPL 15 and only 5 lines exceeded the 
parental average. Conversely, 37 lines resembled the Sea 
Island parent and 24 had appreciably lower means than this 
parent. The fact that no line like DPL 15 was recovered 
suggests that the parental difference was governed by sev- 
eral pairs of genes. The large number of lines resembling 
or lower than the Sea Island parent was attributed to physi- 
ologically unbalanced genotypes. Heritability of lint den- 
sity was very high, 64%. Effectiveness of selection was 
high as indicated by 54% recovery of high lint density lines 
from selected F2 plants in contrast to only 11% with no se- 
lection. However, the F2 population should be large, due to 
the low frequency of high lint density plants. 








Spectrophotometric studies of the absorption spectrum 
of cell free extracts of Clostridium pasteurianum under 
different gases indicated that nitrogen oxidized the ex- 
tracts. However, because the change produced in the ab- 
sorption spectrum by nitrogen is so small, further inves- 
tigations using other nitrogen fixing systems and perhaps 
a more sensitive spectrophotometer would aid in deter- 
mining whether or not this change is an artifact. 

Cell free preparations of Clostridium pasteurianum 
prepared by either sonic oscillation or lysozyme treat- 
ment are not capable of as much nor as consistent fixation 
of N° as is obtainable with cell free extracts of Azoto- 
bacter vinelandii. 
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The DPL 15 and Sea Island parents had lint indices of 
7.8 and 5.4 grams, respectively. Three lines resembled 
DPL 15 in their means, but none had the high lint density 
index of this parent; therefore no line as valuable as DPL 
15 was obtained. A large number of lines were consider- 
ably lower than Sea Island. This was attributed to the ab- 
normally low lint density referred to previously. Herit- 
ability of lint index was very high, 73%. Comparing selec- 
tion and no selection in the F2 indicated that selection 
would be very effective for this character. 

The parents had lint percentages of 42.9 for DPL 15 
and 28.9 for Sea Island. This was the largest parental dif- 
ference for any character. No Fs; line had the high lint 
percentage of DPL 15, while 18 lines resembled Sea Island 
and 23 lines had lint percentage below the range of this 
parent. This was attributed to the large number of lines 
with abnormally low lint density. Heritability was very 
high, 77%. Lines derived from selected F2 plants com- 
pared to the non-selected population indicated selection 
would be highly effective in Fe. | 

Seed index and lint density index showed no association. 


Lint index and lint percentage were highly correlated with 


lint density index and could be used in selecting for high 
lint density. ‘Microfilm $2.00; Xerox $5.00. 99 pages. 
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The importance of antigen-antibody reactions as poten- 
tial causes of fertilization failure and embryonic death has 
been investigated. 

Heifers were immunized with rabbitsemen. The immune 
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sera (IS) from them, in high concentrations, caused tail- 
tail agglutination of rabbit sperm in contrast to a head- 
head type produced by normal sera (NS). Rabbit semen 
was mixed with NS and IS approximately 15 minutes before 
being used for insemination. Normal serum did not affect 
fertilization. High concentrations of IS prevented fertiliza- 
tion but the fertilization rate increased as lower concen- 
trations were used (173 females studied). Embryo survival 
percentage was estimated in the IS and NS groups by acom- 
parison of the number of fertilized ova in a random sample 
of females killed at 28 hours after insemination with the 
number of surviving fetuses in a comparable group of fe- 
males at 28 days. The average embryo survival percent- 
age for 58 IS females was 38.2 compared to 53.1 for 59 NS 
females. A significantly greater amount (P<0.005) of em- 
bryonic death occurred in the IS group. 

Twelve heifers were immunized with bull’s blood (in- 
travenously) and then bred to that bull. Six heifers con- 
ceived on first service and three of the remaining six on 
the second. These results, in comparison with controls, 
failed to indicate that fertility had been affected. The nine 
pregnant heifers received injections of the bull’s blood dur- 
ing late pregnancy and showed anaphylactic-like reactions 
but there were no apparent effects on the fetuses. No evi- 
dence of hemolytic disease was found in the calves after 
birth although they ingested colostrum containing antibodies 
reactive in vitro with their erythrocytes. Neutralization of 
the ingested antibodies by tissue or soluble antigens is pro- 
posed as the mechanism which prevents these antibodies 
from reaching the calf’s erythrocytes and causing hemo- 
lytic disease. 

Seventeen heifers exhibited anaphylactic-like reactions 
after repeated intravenous injections of bull semen. Anti- 
bodies against bull sperm were not detected by laboratory 
tests of their sera. When the heifers were bred to the bull 
whose semen they had received, eight conceived on first 
service and three of the remaining nine on the second. Re- 
sults from first service were not different from those ob- 
tained with the same bulls on non-immunized cows. The 
conception rate on second service was low but not signifi- 
cantly so. 

It has been reported that circulating antibodies against 
Trichomonad and Brucella organisms do not pass into the 
uterine lumen. In the two experiments previously described 
the failure to affect fertility in heifers immunized with 
blood and semen may have been due to the failure of cir- 
culating antibodies to pass into the uterine lumen. 

It has also been reported that antibodies are produced 
locally after the above organisms are introduced into the 
lumen of the reproductive organs. The hypothesis was pro- 
posed that local antibody production is a factor in lowered 
fertility. Twelve heifers received repeated intrauterine in- 
jections of a bull’s blood. Antibodies were not demonstrable 
in the reproductive organs throughout the treatment period 
but were produced in the serum of six of the heifers-- 
probably from antigens which passed into the circulation. 
When the 12 heifers were bred to the bull used as the blood 
donor, eight conceived on first service and two on the sec- 
ond. There was no indication that this treatment had re- 
duced fertility. 

The results obtained in these experiments with cattle 
have failed to show that immune mechanisms can affect 
fertility. Since it has been shown with rabbits that anti- 
bodies against semen can cause fertilization failure and 
embryonic death, there should be further exploration of 








ways in which antigens of semen and embryos might stim- 
ulate the production of antibodies in the female which would 
act to reduce fertility. 
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Adviser: Dr. Alexander Sandow 
The experiments in this research were designed to 


elucidate the following major aspects of the iodoacetate 
(IAA) rigor process in frog sartorii: 


(1) The underlying process of rigor-- the active state 
a. response to quick stretches and releases 


b. the force-velocity relationship and the dy- 
namic muscle constants of rigor 


extensibility changes of muscle in rigor-- the 
Young’s modulus determinations 


(3) the time course of the breakdown of the muscle 
fiber membranes-- the osmotic studies 


(4) the mechano-chemical behavior of the rigor muscle 


For this purpose, both isometric and isotonic control 
experiments were run to determine the normal course of 
the rigor process. 

The underlying process of rigor was investigated by 
techniques developed for this purpose with normal active 
muscle, namely, by quick stretches and releases im- 
pressed upon a muscle undergoing rigor isometrically and 
by force-velocity determinations from which the dynamic 
muscle constants were obtained by graphical analysis. 

The Young’s modulus determinations were made as a 
function of time in isotonic rigor. 

The osmotic studies were concerned with the weight 
changes of muscle immersed in Ringer’s made hypertonic 
by the addition of NaCl. 

The mechano-chemical studies of rigorous muscles 
were performed in accordance with techniques adapted 
from those developed for derivative models. 

The response of the rigorous muscle to quick stretches 
and releases is similar to that found with normal active 
muscle. The phenomena of ‘over-shoot’, associated with 
quick stretches, and tension redevelopment following a re- 
lease, a unique characteristic of normal active muscle, 
are also found with muscle in rigor. 

The load bearing capacity of the rigorous muscle, un- 
der standard isometric conditions, increases at about the 
time that the tension increases in the myogram; develops 
to a maximum during the next Seven seconds; maintains 
this maximum for the next eighteen seconds; and gradually 
decays through the next hour or two. 

In addition, the force-velocity relationship of rigor 
shortening is like that of normal muscle, i.e., the velocity 
of shortening decreases with increasing load. The values 
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of the ratios a/Pp> and b/L, for rigor were 0.40 and 0.0016 
sec.~* respectively. 
The characteristic Young’s modulus of rigor (5000- 


7000) exists for only a short period during the actual rigor 


shortening. At other times, a Young’s modulus more char- 


acteristic of normal active muscle is found (3460) until 
spontaneous relaxation sets in when the modulus falls to 
lower and lower values. 

The osmotic studies of the breakdown of the rigor mus- 
cle fiber membranes showed that the membrane becomes 
generally permeable about 30-60 minutes after the onset 
of rigor. 

The two major mechano-chemical responses obtained 
with derivative models--contraction in response to ATP 
and relaxation in response to an inorganic polyorthophos- 
phate--were also obtained with the IAA rigor models and 
together constitute a full mechanical response. 

From these results we conclude that the underlying 
process of rigor is an active state process similar to that 


of normal active muscle and that the relationship of the dy- 
namic aspects of this process and the muscle constants can 


be expressed by the same formula as relates these factors 
for normal contraction. 

We also conclude that the contractile proteins of the 
rigorous muscle possess essentially the same mechano- 
chemical characteristics as do the contractile proteins of 
derivative muscle models. 

Some theory is advanced to explain the rigor process 


itself and the variation of the course of the rigor as a func- 


tion of the inducing activity. 
Microfilm $2.05; Xerox $7.20. 154 pages. 


THE INHERITANCE OF STERILITY IN AN 
INTERVARIETAL HYBRID OF RICE, 
ORYZA SATIVA L. 


(L. C. Card No. Mic 58-7339) 


Russell Lee Miller, Ph.D. 
Louisiana State University, 1958 





Supervisor: Professor M,. T. Henderson 


Behavior of sterility was studied in F,, F2 and Fs gen- 
erations of a cross between two varieties of cultivated rice, 
Oryza sativa. The percentage of stainable pollen and per- 
centage of florets setting seed were used as measures of 
fertility. 

The mean percentages of stainable pollen for the two 
parents were 96.1 and 97.7 percent. There was very little 








variation among plants of the parents in this measure of 
fertility. The F, was highly sterile, with only 12.2 percent 
Stainable pollen. The F2 ranged from 2 to 99 percent in 
pollen stainability of plants, with a mean of 79.7 percent. 
More than 60 percent of the F, plants had more than 80 
percent of stainable pollen and the mode was the 91-100 
percent class. There was no evidence of more than one 
mode, and no detectable ratio occurred for pollen stain- 
ability in F2. The means of 71 F3 lines ranged continu- 
ously from a low of 35.5 to a high of 92.9 percent stainable 
pollen. Also many Fs; lines exhibited the same complete 
range among plants as found in the F2 population. No line 
with a mean of Stainable pollen as low as the F, was ob- 
tained. However, several lines had means lower than that 
of the F2. In addition, a small proportion of the F3; lines 
behaved like the F2, and several lines appeared to be ho- 
mozygous for normal fertility. 

There was no association between pollen stainability of 
the F2 plants and the mean pollen stainability of the F; 
lines derived from them. A negative relationship existed 
between the means of the Fs; lines and their coefficients of 
variation. None of the partially sterile lines bred true and 
each of the lines, even the most sterile, had one or more 
plants with normal pollen stainability. 

In both years of the tests the parents showed high vari- 
ation in percent seed setting due to environment, withsome 
plants completely or highly sterile in both seasons. The 
parents averaged only about 50 percent seed setting in 
1956 and 80 percent in 1957. The mean seed setting of the 
F, was 26.7 percent when grown in Crowley, Louisiana in 
1955. The F2 plants had a continuous range in seed setting 
from 0 to 90 percent, with a mean of 37.9. Because of the 
strong environmental influence, no conclusions could be 
drawn from the F, seed setting data. The means of F; 
lines ranged continuously from about 25 to above 80 per- 
cent in seed setting. The more sterile lines had very high 
coefficients of variation. Apparently none of the partially 
sterile lines bred true for seed Setting. All lines con- 
tained one or more highly fertile plants. Some of the lines 
appeared to be homozygous for normal fertility. 

A significant correlation coefficient of 0.39 was found 
between pollen stainability and seed setting among the 
means of F; lines, indicating an association but not a close 
relationship. However, close examination revealed that 
for all except about 10 lines the agreement between pollen 
Stainability and seed setting was much closer than indi- 
cated by the r value. 

The results obtained from pollen stainability and 
seed setting studies were considered to be more favor- 
able to the hypothesis that sterility was due to struc- 


tural chromosome differences than to genes controlling 


fertility. Microfilm $2.00; Xerox $5.00. 97 pages. 
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STUDIES ON SOME APPLE VIRUS DISEASES 
IN NEW HAMPSHIRE 


(L. C. Card No. Mic 58-3256) 


Joseph G. Barrat, Ph.D. 
University of New Hampshire, 1958 


Supervisor: Dr. Avery E, Rich 


The occurrence and distribution of the Malus stem pit- 
ting and dapple apple virus disorders were recorded in an 
orchard originally designed for a test of winter hardiness 
of apple bodystocks. The Malus stem pitting disorder oc- 
curred in the bodystocks Virginia Crab, Florence Crab and 
Red River Crab. The dapple apple disorder occurred in 
the varieties Cortland and McIntosh. Transmission studies 
in mature trees determined that the dapple apple disorder 
was transmissible by bud grafting. Transmission studies 
involving immature trees were made to substantiate or dis- 
prove the contention that dapple apple disorder is caused 
by a complex of viruses rather than a single virus entity. 
Theories for the occurrence of both disorders in the same 
orchard and their association with the bodystock Virginia 
Crab are proposed. 

A search for a reactor plant among many herbaceous 
hosts outside the family Rosaceae with the use of the Yar- 
wood leaf-rub method gave negative results. Leaf and bud- 
grafting inoculations made on plants within the Rosaceae 
offered some promise for developing an indexing host for 
apple virus diseases. Within the Malus genus seedlings of 
several hosts were bud-inoculated and grown under green- 


house conditions. Reactions to virus inoculation were noted. 


These taxons were cut back and grown under incandescent 
light of low intensity at 20 to 150 foot candles for 6 hours a 
day. Additional symptoms as a result of virus infection 
were expressed as distortion in the leaves of some of these 
taxons. Seedlings of the species Malus floribunda, M. sie- 
boldii arborescens and M. toringoides are considered to be 
promising as indexing hosts for apple virus detection. 

A summary of apple virus diseases described prior to 
1958 is given in the Review of Literature. 

Microfilm $2.05; Xerox $7.40. 156 pages. 











THE IDENTITY, EPIPHYTOLOGY AND CONTROL 
OF STEM RUST OF MERION BLUEGRASS 


(L. C. Card No. Mic 58-3140) 


Michael Paul Britton, Ph.D. 
Purdue University, 1958 


Major Professor: George B, Cummins 


Stem rust (Puccinia graminis Pers.) was not considered 
an important disease of Kentucky bluegrass until epiphyto- 
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tics of the disease occurred on Merion bluegrass lawns 
from coast-to-coast in the period 1953 to 1955. Its sudden 
appearance over such a wide area created a great deal of 
interest in the subspecific identity of the pathogen. The 
severity of the disease in lawns of Merion bluegrass dic- 
tated a need for a better understanding of the effect of turf 
management practices on the epiphytology of the disease 
and the need for methods of control. These studies were 
conducted to (1) identify the rust precisely, (2) investigate 
the effect of turf management practices on the epiphytology 
of the disease, and (3) to explore the possibility of con- 
trolling the disease by management practices of chemical 
means. 

The subspecific identification of the pathogen was ac- 
complished by determining (1) the approximate range of 
grasses that might serve as host plants of the rust fungus, 
(2) the urediospore dimensions, (3) the frequency of uredi- 
ospores with 3, 4, and 5 germ pores in 100 spore samples, 
and (4) by comparing the results with similar data for the 
formae speciales of P. graminis. The host range was de- 
termined to be extensive, encompassing some 39 species 
in 15 genera of 5 tribes of the Gramineae. Similarities 
were noted in the host range of the rust from Merion and 
the host ranges of P. graminis f. sp. agrostidis, P. gra- 
minis f. sp. avenae and P. graminis f. sp. phlei-pratensis. 
The mean length and width of the urediospores of P. gra- 
minis from Merion bluegrass were determined to be 25.59 
yzand 16.03 yw, respectively. The average frequency of ure- 
diospores with 3 germ pores and 4 germ pores in 100 spore 
collections of P. graminis from Merion bluegrass was de- 
termined to be 71.2 and 28.8, respectively. On the basis of 
a comparison of these results with similar data for 6 




















formae speciales of P. graminis it was concluded that stem 





rust on Merion bluegrass is incited by a physiologic race 
of P. graminis f. sp. agrostidis. 

~The epiphytology of the disease was investigated in field 
and greenhouse studies. Urediospore trapping studies gave 
no evidence that primary inoculum was blown into the study 
area during 1957. Observations made on sod plugs of 
Merion bluegrass which were brought into the greenhouse 
periodically during the winters of 1957 and 1958 showed 
that the fungus was able to survive the winter as dormant 
mycelium within the live basal leaves in 1957 when a snow 
cover was present during the colder periods, but did not in 
1958 when protracted cold periods were snowless. Fresh 
uredia were observed as early as March 29, 1957 in the 
plot where overwintering of the fungus was observed. Sec- 
ondary spread of the disease from infection centers was 
observed to be retarded in mowed plots where lateral 
spread of the disease was confined to basal leaves or 
leaves surrounding open areas in the turf which escaped 
mowing. In Merion turf plots 2 or more years old with a 
uniformly dense sod, stem rust was confined to basal 
leaves throughout the entire growing season. The erect 
leaves remained essentially rust-free as infected tissue 
was removed by mowing before sporulation could occur. 
The rust-free erect leaves masked the infection on the 
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basal leaves and the appearance of these older plots was 
excellent at all times. Due to a less dense Stand of plants 
and the presence of many small bare areas in the turf a 
greater number of leaves escaped mowing and became 
rusted in new seedings of Merion. The erect rapidly grow- 
ing leaves which were Subjected to mowing remained rela- 
tively rust-free until July and August when the growth rate 
of the grass was Slowed and severe epiphytotics of the dis- 
ease developed in all new seedings in both years. The in- 
cidence of disease lessened in ail plots after the beginning 
of cooler weather in September and October. It was con- 
cluded that adequate control of stem rust in well estab- 
lished Merion turf can be obtained by maintaining the turf 
in a State of vigorous growth during July and August by ap- 
plying small amounts of nitrogen fertilizer and by judicious 
irrigation. 

Acti-dione RZ, zineb, maneb, dichlone, morpholine sul- 
fanilate and Toxaphene were shown to give 95 percent or 
more control of stem rust when applied 48 hours prior to 
inoculation in the greenhouse. Acti-dione RZ was found to 
give adequate control when applied 48 hours after inocula- 
tion in the greenhouse. Under field conditions it was found 
that Acti-dione RZ and morpholine sulfanilate were the best 
materials, although maneb and zineb were found to give 
adequate control. The superiority of Acti-dione RZ in the 
control of stem rust on Merion bluegrass is due in part to 
its phytotoxicity on heavily rusted leaves. These leaves 
are killed, shrivel and are hidden from view by the rust- 
free leaves which replace them, thus alleviating the rusted 
appearance of the turf. The replacement of the killedleaves 
is enhanced by light applications of nitrogen and adequate 
watering. Microfilm $2.00; Xerox $4.80. 91 pages. 


THE ACTIVITY OF COMBINATIONS OF > 
CERTAIN HERBICIDES AS DETERMINED 
BY BIOLOGICAL ASSAY 


(L. C. Card No. Mic 58-7332) 


Willis Santford Hardcastle, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Walter K, Porter, Jr. 


The use of herbicides for weed control has gained com- 
mon acceptance. Field useages have indicated the desir- 
ability of using mixtures of various materials, under cer- 
tain conditions, to control more than one species of weed, 
or to increase the control of a given species. 

Field testing of herbicides, although a necessary de- 
velopmental step, is costly of time, effort, and equipment; 
even greenhouse testing of a large number of materials is 
laborious and time consuming. 

A number of investigators have reported effective use 


of bio-assay techniques for quantitative and qualitative de- ~ 


terminations of the activity of single compounds as plant 
growth substances. 

A combination of these factors led to the design of ex- 
periments to determine the feasibility of using bio-assay 
techniques to implement the final field evaluations and to 
assess the activity of combinations of test herbicides in 
the laboratory. Because it had proven to be a fast, accurate 
method for determining activity of individual herbicides, an 





adaption of the root inhibition bio-assay test using rice as 
the assay plant was used. 

The following chemicals were included in test: sodium 
salt of trichloroacetic acid (TCA), triethanolamine salt of 
2,4-dichlorophenoxyacetic acid (2,4-D), sodium salt of 2,2- 
dichloropropionic acid (dalapon), 3-(p-chlorophenyl)-1,1- 
dimethylurea (monuron), 3-(3,4-dichlorophenyl)-1,1-di- 
methylurea (diuron), 3-(phenyl)-1,1-dimethylurea (fenuron), 
maleic hydrazide (MH), and 3-amino-1,2,4-triazole (ami- 
trol). 

The study was conducted in two phases, in the first, a 
reference concentration was established for each of the 
eight chemicals in test. The second phase entailed the de- 
termination of the activity of 25 combinations of these ma- 
terials. 

Results, which involved approximately 15,000 individ- 
ual length determinations of primary roots of rice seed- 
lings, indicated that data of a high order of reproducibility 
was obtainable under the test conditions with a minimal 
expenditure of time and effort. 

Data from individual tests are summarized to indicate 
the activity of the various combinations. There were in- 
dications, at least with certain of the combinations, that 
antagonistic activity was obtained. 

Microfilm $2.00; Xerox $3.00. 50 pages. 


SOME EFFECTS OF 3-AMINO 1,2,4-TRIAZOLE 
ON THE RESPIRATORY ACTIVITIES 
OF ZEA MAYS L. 


(L. C. Card No. Mic 58-7338) 


Chester Gray McWhorter, Ph.D. 
Louisiana State University, 1958 





Supervisor: Professor Walter K, Porter 


Three-amino 1,2,4-triazole (amitrol) has received con- 
siderable attention in recent years as a herbicide and cot- 
ton defoliant. Little is known concerning the physiological 
mechanisms altered in plants following amitrol treatment. 
Attempts have been made in this study to determine some 
effects of amitrol on the respiration and terminal oxida- 
tion of corn (Zea mays L.). 

Amitrol was applied either to actively growing corn 
plants by soil treatment or to detached leaf tissue by suf- 
face treatment and/or vacuum infiltration. The resulting 
effects of this material on both respiration and terminal 
oxidation were studied using conventional manometric tech- 
niques. . 

Results of initial experiments indicated that ascorbic 
acid oxidase was the predominant terminal oxidase of 
greenhouse grown corn plants. Other active terminal oxi- 
dases present were polyphenoloxidase and cytochrome oxi- 
dase. Amitrol treatment of detached corn leaves by either 
surface application or vacuum infiltration had essentially 
no effect on either respiration or terminal oxidation. When 
an amitrol-effected change was evident, it was that of a 
reduction in respiration. 

Soil treatment of actively-growing corn plants with ami- 
trol caused an increase in the rate of respiration. Plants 
so treated produced strikingly chlorotic tissue 3 to 4 days 
after application of the treatment. This chlorotic tissue 
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respired more rapidly and had a much higher level of as- 
corbic acid oxidase than did control tissue. Polyphenol- 
oxidase activity was slightly reduced in chlorotic tissue 

but cytochrome oxidase was comparatively unaffected. Re- 
sults obtained using centrifugation or diethyldithiocarbam- 
ate to remove or inhibit ascorbic acid oxidase from homog- 
enates indicated the presence of ascorbic acid oxidase in 
the corn tissues. ) 

It was found that corn plants possessed certain mecha- 
nisms whereby the enzyme responsible for the major por- 
tion of the terminal oxidation varied with the environmental 
conditions under which the plants were grown. The age of 
plants, light intensity and air temperature were studied in 
this regard and found to play an important role in deter- 
mining which enzyme would mediate terminal oxidation. 

Of these factors, it appeared that temperature and age of 
plants were most important. 

Iodoacetic acid, malonic acid, and 2,4-dinitrophenol 
_ caused greater respiratory inhibition in chlorotic tissue 
than in control tissue. The additional inhibition obtained 
on chlorotic tissue from use of iodoacetic acid and malonic 
acid was suggestive of either more rapid enzymatic ac- 
tivity in chlorotic tissue or the presence of protective 
mechanisms in control tissue. Sodium fluoride and sodium 
azide caused essentially the same amount of inhibition in 
both tissues. 

Results of several analyses showed that the chlorotic 
tissue contained higher concentrations of total carbohy- 
drates, iron, manganese, nitrogen, phosphorus and water 
than did control tissue. Oxalic acid and total organic acids 
were lower, however, in chlorotic than in control tissue. 

It is believed that metabolism of organic acids in chlorotic 
tissue precluded their accumulation. This is suggested by 
the fact that chlorotic tissue, which has most of its termi- 
nal oxidation mediated by ascorbic acid oxidase, has a re- 
Sspiratory quotient slightly higher than unity. This is usually 
indicative of organic acid metabolism. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


BIOASSAY, PROPERTIES AND ISOLATION STUDIES 
OF A GROWTH FACTOR IN TOBACCO 


(L. C. Card No. Mic 58-7520) 


Toshio Murashige, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Folke Skoog 


A procedure for preparing extracts of a factor from 
tobacco leaves which enhanced the growth of tobacco tissue 
cultures by as much as 500% was developed. The proce- 
dure was as follows: frozen fresh leaves were ground 
coarsely in a meat grinder, allowed to thaw, and the juice 
was expressed with a hand press. The bulk of the proteins 
was precipitated by heating the juice to ca 100° C, followed 
by chilling to 5-10° C. The juice was then clarified by fil- 
tration or by centrifugation and concentrated in vacuuo. 
Certain inhibitors frequently present in the extracts were 
removed with diethyl ether. Three large batches of ex- 
tracts were prepared and employed in the present study. 
The T-1 batch was an extract from ca 35 lbs leaves, T-2 
from ca 137 lbs, and T-3 from ca 1000 lbs. Leaves for the 





T-1 and T-2 batches were obtained from greenhouse-grown 
plants; those for T-3 from field-grown tobacco. The ac- 
tivity contents of T-1 and T-2 were practically identical; 
T-3 was 1.4 to 2 times more active. 

The bioassay, depending on requirements, was done 
with either tobacco callus or excised pith tissue cultures. 

The factor was effective in promoting growth only in 
the presence of both auxin and kinetin. Indole-3-acetic 
acid was employed throughout in a 2 mg/1 concentration; 
two kinetin concentrations, 0.02 and 0.04 mg/1, were 
adopted as most effective for callus cultures and 0.2 mg/1 
aS optimal for pith cultures. 

The response of tobacco callus tissue, regardless of 
source, to the T-2 extract was linear with the concentra- 
tion up to ca 350 mg/50 ml; that of the pith tissue was 
linear only up to ca 250 mg/50 ml. High concentrations of 
the extract were inhibitory. The maximum effect of the 
extract was evident in cultures 3-4 weeks old. 

A survey was made of the ability of certain known sub- 
stances to replace the extract. Gibberellic acid concen- 
trations ranging from 0.1 to 100 mg/1, 1,3-diphenylurea 
from 0.1 to 100 mg/1, meso-inositol from 0.1 to 1000 
mg/1, kinetin riboside from 0.02 to 0.5 mg/1 and a mix- 
ture of L-amino acids similar to that in yeast extract, 
were Slightly growth promoting but unable to duplicate the 
extract effect. 

Attempted solvent fractionations were impractical. The 
activity and solids contained in a fraction were directly 
related and therefore no subStantial purification was 
achieved. The factor was soluble in water, moderately 
soluble in aqueous acetone, ethanol and methanol, and in- 
soluble in diethyl ether, n-butanol, chloroform and petro- 
leum ether. This information suggested a highly polar 
compound. 

The growth factor was dialyzable, and its activity was 
not lost when autoclaved at 15 lbs/sq in for 30 minutes. 

The active substance was not retained by any of the 
ion-exchange resin columns tested. Dowex-50 and Amber- 
lite IRC-50 were employed in the hydrogen form; Dowex-1 
in the chloride, formate and hydroxyl forms; and Amber- 
lite IR-45 in the hydroxyl form. The apparent non-ionic 
property of the factor was further substantiated by elec- 
trophoresis on sponge and by electrodialysis. No polar 
migration of the active material was observed at either 
acid or alkaline pH. 

The highly polar and non-ionic properties of the active 
material suggested a carbohydrate-like compound. 

Attempts were made to adsorb the factor on acid- 
washed Florosil, activated charcoals and acid alumina. 

No activity was detected in a pyridine eluate obtained from 
a Florosil column. Similarly activity could not be detected 
in eluates from Norite charcoal. With activated charcoals 

an eluting mixture consisting of 5 volumes water:4 vol- 





~ umes 95% ethanol:1 volume concentrated NH4OH was em- 


ployed. Nuchar-00 retained some of the activity; Darco 
G-60 charcoal was adsorptive or non-adsorptive, depend- 
ing upon the test conditions. 

The active substance contained in an 80% ethanol solu- 
tion was adsorbed on an acid alumina column. Subsequent 
elution was accomplished with water. 

The highest purity so far achieved was represented by 
a fraction obtained by deionizing the extract with Dowex- 
90-H and Amberlite IR-45-OH, adsorbing on acid alumina, 
and subsequently eluting with water. A concentration of 
75 mg/1 of the eluate was about as activeas 775 mg/1 of the 
crude extract. Microfilm $2.00; Xerox $5.20. 102 pages. 
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A REVISION OF THE XYLOCARPEAE (MELIACEAE) 
(L. C. Card No. Mic 58-7522) 


Gottlieb Kofi Noamesi, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Hugh Helmut IIltis 


This work presents the results of a detailed study of 
the tribe Xylocarpeae of the subfamily Melioideae (Meli- 
aceae). 

The purposes of this revision are to elucidate certain 
taxonomic, phytogeographic, and ecological problems of 
Carapa and Xylocarpus, the sole members of the tribe, with 
a view to contributing to a better understanding of their 
taxonomy, and to enhance the practical application of the 
economic uses of these plants, which furnish good lumber, 
oil, and tannins. 

The work consisted of a study of approximately 1,800 
herbarium specimens, from 39 Herbaria. In only one spe- 
cies (Carapa surinamensis) fresh fruits and seeds were 
studied. ) 

The history of the classification of the species in the 
Xylocarpeae is reviewed. The phytogeography and the eco- 
logical distribution of the species and genera are discussed. 
This is followed by a morphological survey emphasizing 
those characteristics which can be used for the identifica- 
tion of the species and/or for showing relationships among 
them, resulting in a more natural classification. 

In this study of the Xylocarpeae, a total of two genera 
and ten species are recognized. The genus Carapa, with 
four species in the New World, and three in the Old, is dis- 
tributed from East Africa westward to the Tropical Rain 
Forests of Central and northern South America. The genus 
Xylocarpus, with three species, is strictly littoral, in man- 
grove and strand, and is distributed from the coast of East 
Africa eastward to the Pacific Islands and northern Aus- 
tralia. Xylocarpus mekongensis, apparently of hybrid ori- 
gin from an ancient cross between X. granatum and X. mo- 
luccensis, is recognized as a valid species. “ghia 

The species of Carapa are grouped into two sections as 
follows: Series I PENTAMERAE, with five-merous flow- 
ers; and Series IL TETRAMERAE, with four-merous 
flowers. The transatlantic distribution of both Carapa pro- 
cera of Series I, and of C. guianensis of Series II, often 
cited in phytogeographic literature, has been refuted. 

Keys to subfamilies, tribes, genera, series, and species 
are followed by detailed descriptions, lists of synonyms 
and specimens examined, and discussions of ecology, geo- 
graphic distribution (supplemented by maps), economic 
uses, and vernacular names. 

Microfilm $2.30; Xerox $8.00. 173 pages. 












































MODE OF FUNGICIDAL ACTION OF 
SODIUM DIALKYLDITHIOCARBAMATES 


(L. C. Card No. Mic 58-7166) 
Hugh Chapman Palmer, Ph.D. 
The Ohio State University, 1953 


The research consisted of a study of various factors in 
the mechanism of fungicidal action of four sodium dialkyldi- 





thiocarbamates, the sodium dimethyl, diethyl, di-n-propyl, 
and di-n-butyl homologues. 

A specially designed bioassay was used to determine 
the fungicidal activity of these compounds. Briefly, this 
assay involved the addition of fungus spores to a series of 
equimolar aqueous solutions of the dithiocarbamates. After 
predetermined exposure periods, the fungicide solution was 
removed by filtration. The spores were then rinsed with 
water to remove any extraneous portions of the fungicide. 
Following this, the washed spores were resuspended in 
water drops containing a sporulation activator and incu- 
bated ina moist chamber for 24 hours. The fungicidal ef- 
fectiveness of the individual dithiocarbamate homologues 
was measured by the per cent of potentially viable spores 
killed by the fungicide. 

In initial studies, sodium dimethyl-, diethyl, and di-n- 
butyldithiocarbamates, synthesized and isolated in the 
crystalline form, were assayed. Marked differences were 
found in the fungicidal properties of these compounds. The 
dimethyldithiocarbamate was significantly more fungicidal 
than the diethyl derivative toward four fungus species, 
Helminthosporium sativum, Alternaria oleracea, Monilinia 
fructicola, and Penicillium digitatum. Both of these deriva- 
tives were substantially more fungicidal than sodium di- 
n-butyldithiocarbamate. 

The significance of these results was lessened by pos- 
sible differences in purity between the di-n-butyl and the 
other two homologues. To overcome this difficulty, all of 
the sodium dialkyldithiocarbamates were synthesized in 
dilute solution at a standard level of purity. Stoichiomet- 
ric quantities of dilute solutions of three reactants, the ap- 
propriate dialkylamine, sodium hydroxide, and carbon di- 
sulfide, were employed in this direct synthesis procedure. 
This made possible, for the first time, the investigation of 
the four chemically related derivatives of dithiocarbamic 
acid, the sodium dimethyl, diethyl, di-n-propyl, and di-n- 
butyl homologues. 

Because relatively dilute solutions of the dithiocar- 
bamates are susceptible to hydrolysis or oxidation, a basic 
buffer system was included to minimize decomposition. A 
sodium carbonate-bicarbonate buffer was used in most of 
this work because of its lack of toxicity. 

The dimethyldithiocarbamate was found to be the most 
fungicidal homologue of the series in buffered, directly 
prepared solutions, while di-n-propyl was the least toxic 
member. No consistent, marked differences between the 
diethyl- and di-n-butyldithiocarbamates were observed. 

The next portion of the research was the development 
of suitable procedures for studying the relationship be- 
tween sorption and fungicidal effectiveness of the dithio- 
carbamate homologues. This involved determination of the 
radioactivity of spores treated with S» -labelled dithio- 
carbamate solutions as an indication of sorption, and cor- 
relation of these radioactivity measurements with the 
fungicidal effects of corresponding nonradioactive solu- 
tions. Emphasis was placed on the dimethyl and di-n- 
propyl homologues using H. sativum or A. oleracea as the 
test fungus, since the greatest differences in fungicidal 
activity were found with these combinations. 

Significant differences in fungicidal activity were evi- 
dent between the dimethyl and di-n-propyl homologues, 
but the differences in gross sorption were not significant. 
Except for one test with P. digitatum, the average sorption 
of the more fungicidal dimethyldithiocarbamate was greater 
than that of the less fungicidal di-n-propyl homologue. 
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Although a relationship between sorption and fungicidal ac- 
tivity may be inferred from the mean values, no final proof 
was obtained due to the variation between replicate sam- 
ples in the radioactivity measurements. Despite an inten- 
sive effort to find and eliminate the sources of variation in 
the test procedures, at least one undetected but significant 
source of error remained. 

Although positive correlation was not found in the case 
of gross sorption, it is possible that differences in absorp- 
tion of the fungicide in the protoplasm might explain the 
differential fungicidal activity of the dithiocarbamates. A 
method was developed for breaking the fungus spore walls 
and liberating most of the protoplasm, but quantitative re- 
covery of the freed protoplasm could nat be effected. Al- 
though this method was not satisfactory for measurement 
of internal sorption, it may be of interest for cytological 
studies with fungus spores. 

A second approach used to interpret mode of action in- 
volved a search for the biologically active form of the so- 
dium dialkyldithiocarbamates. Due to chemical changes 
before or after diffusion into the fungus spores, the sodium 
dialkyldithiocarbamate salt (the salts are probably highly 
dissociated in aqueous solution) may not be the real fungi- 
cidal agent. The three reactants used to synthesize the 
dithiocarbamates in aqueous solution would be liberated 
during hydrolysis. Of this group, the dialkylamines were 
found to be much more fungicidal than carbon disulfide or 
sodium hydroxide toward Aspergillus fonsecaeus, Alter- 
naria oleracea, H. sativum, M. fructicola, and P. digitatum. 
Carbon disulfide was fungicidal only at relatively high con- 
centrations toward two of these fungus species, A. oleracea 
and M. fructicola. Only M. fructicola spores were killed by 
solutions adjusted to pH 12 with sodium hydroxide. The pat- 
tern of fungicidal activity of the dialkylamines differedfrom 
that of the dithiocarbamates. The diethylamine was the 
most fungicidal of the amines while the dimethyldithiocar- 
bamate was consistently the most fungicidal of the dithio- 
carbamates. 

The fungicidal activity of three tetraalkylthiuram disul- 
fides, which may arise from simple oxidation of the cor- 
responding dialkyldithiocarbamates, was also investigated. 
Tetramethylthiuram disulfide was more fungicidal than the 
tetraethyl derivative in equimolar concentrations. Although 
this order of toxicity corresponded to that of the related 
dithiocarbamates, the thiuram disulfides, because of their 
extremely low water solubility, are probably not the pri- 
mary fungicidal agent in dithiocarbamate solutions. At con- 
centrations equivalent to 0.9 of saturation, solutions of 
tetramethyl-, tetraethyl-, and tetrabutylthiuram disulfides 
were nonfungicidal toward spores of 4 fungus species after 
a 1-hour contact period. Filtered solutions of the corre- 
sponding dialkyldithiocarbamates, which, therefore, con- 
tained no crystalline thiuram disulfide, were much more 
fungicidal after this short contact period. 

Further information regarding the importance of these 
products of hydrolysis or oxidation was obtained by com- 
paring the fungicidal activity of stabilized and nonstabilized 
dithiocarbamate solutions. Two methods were used to min- 
imize hydrolysis or oxidation in the dilute dithiocarbamate 
solutions: (1) buffering by means of a disodium-trisodium 
phosphate basic buffer system, and (2) adjustment by means 
of sodium hydroxide. Stabilization increased the over-all 
fungicidal effectiveness of the dithiocarbamates, especially 
of the di-n-butyl derivative. The greater fungicidal activity 
of stabilized dithiocarbamate solutions and the differences 





























in the pattern of toxicity between the corresponding amine 
and dithiocarbamate homologues indicate that the dithio- 
carbamate salt or anion may be the primary fungicidal 
agent. Assuming that the synergistic effect of the phos- 
phate buffer and sodium hydroxide was due to their sta- 
bilizing effect, it may be inferred that the dithiocarbamates 
are more active as the Salt than as a mixture of the salt 
and the products of hydrolysis or oxidation. An increase 
in the toxicity of the more unstable di-n-butyldithiocar- 
bamate, relative to the dimethyl and diethyl homologues, 
also agrees with this hypothesis. 

To obtain additional data concerning the biological prop- 
erties of the dithiocarbamates, the fumigant action of the 
dimethyl and diethyldithiocarbamates and their respective 
synthesis components was assayed by separating the fungi- 
cide solution from the spore suspension in a common 
sealed container. The fumigant effect of the dialkylamines 
was much greater than that of the more volatile carbon di- 
sulfide. Nonbuffered dimethyl- and diethyldithiocarba- 
mates were also somewhat active as fumigants. This may 
have been due to the presence of the dialkylamines, or to 
some unidentified volatile product formed by hydrolytic 
decomposition. 

The possibility that dimethyldithiocarbamate inactivates 
fungus spores by sequestering essential heavy metals was 
investigated. Of the various elements generally considered 
to be necessary for fungus growth, only four (iron, zinc, 
copper, and manganese) could be tied up as essentially in- 
soluble and nonionized dithiocarbamate salts. Spores which 
had been suspended in the dithiocarbamate solution were 
filtered and washed free of the fungicide. The spores were 
resuspended in solutions containing various concentrations 
of these four heavy metals. Soaking in the heavy metal so- 
lutions significantly reduced the number of A. oleracea and 
H. sativum spores killed by the fungicide. Apparently the 
addition of an excess of the heavy metals counteracted the 
lethal effect of the fungicide. This is evidence that sodium 
dime thyldithiocarbamate may adversely affect spore ger- 
mination by sequestering at least one of these heavy metal 
cations. Microfilm $2.00; Xerox $5.20. 103 pages. 
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THE BARK OF LIVING TREES AS A SUBSTRATE 
FOR REPRESENTATIVES OF THE 
ORDER MYXOBACTERIALES 


(L. C. Card No. Mic 58-7104) 


John Edward Peterson, Jr., Ph.D. 
Michigan State University, 1957 


Organisms identified as belonging to Order Myxobac- 
teriales Jahn of the Schizomycetes were found frequently 
on bark of living trees in moist chamber culture, on which 
other organisms were being studied by the writer. A 
search of the literature indicated that the bark of living 
trees was an undescribed habitat for myxobacteria; that 
myxobacteria had not been reported extensively on woody 
material; and that the total literature concerning the my- 
xobacteria was scanty. Two questions were immediately 


suggested: (1) How frequently do myxobacteria occur on 
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the bark of living trees? (2) What species of myxobacteria 
are to be found in this habitat? 

Study of 1081 random bark collections from 95 different 
trees, representing 32 different species, growing in vari- 
ous habitats in Missouri, yielded 267 pieces of bark on 
which myxobacteria were found, or 24.7% occurrence. In 
addition to the 1081 pieces of bark included in the frequency 
study, approximately 100 pieces of bark of various species 
of trees from Michigan, Illinois, Florida, Jamaica and 
Greece, on all of which myxobacteria had been found, were 
examined. A total of 30 species of myxobacteria were ob- 
served and studied, with 24 of these organisms being iden- 
tified as previously described species and six being desig- 
nated as new species. 

The descriptive literature concerning many of the rep- 
resentatives of the Order Myxobacteriales is meager. In 
several instances, a species has been reported only by the 
original observer or, perhaps, one or two subsequent 
workers. Consequently, character ranges have been ex- 
tended for most of the organisms included in this study and 
total descriptions have been compiled for the 30 species 
considered. Cultural trials were made whenever possible 
on the species concerned and some meager information in 
this direction has been added to the literature. Further 
study in this area is necessary and is planned for the near 
future. 

It is concluded that the bark of living trees is a natural 
habitat for members of the Order Myxobacteriales and that 
this habitat is equal in importance to any of the substrates 
of isolation previously known for the group. This conclu- 
Sion is predicated on (1) the frequency of occurrence of 
myxobacteria on the bark of living trees, and (2) the num- 
ber of species found on this substrate in proportion to the 
total number of species currently known; i.e., over one- 
third of the 85 described species. Because of the scope of 
the bark of living trees as a habitat for myxobacteria, all 
of the habitats of all of the members of the Order Myxobac- 
teriales have been reviewed and tabulated, with the bark of 
living trees, as a habitat, included in the review. 

Microfilm $2.20; Xerox $7.80. 166 pages. 


THE ROLE OF WATERFOWL IN 
THE DISPERSAL OF ALGAE 
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Harold Eugene Schlichting, Jr., Ph.D. 
Michigan State University, 1958 


Ideas expressed by most ecologists concerning the dis- 
persal of micro-organisms by waterfowl have been largely 
based on assumptions or upon data from a few field collec- 
tions. A series of controlled experiments was conducted 
at the W. K. Kellogg Bird Sanctuary on Wintergreen Lake, 
Kalamazoo County, Michigan, to determine the possible 
role played by waterfowl. 

Ducks were trapped and, in certain phases of the ex- 
periment, some were washed in a detergent. They were 
then placed in a water pen in Wintergreen Lake for periods 
of time varying from 15 minutes to 24 hours, After re- 
moval from the water pen, the ducks were exposed to the 
air for periods ranging from 15 minutes to 32 hours, either 
in an air cage or by being hung on a clothesline in a har- 





ness. A second series of experiments was conducted in 
which the ducks were placed in a mud pen. The ducks 
were restrained in a holding funnel while plastic boots 
filled with boiled pondwater were tied around their feet to 
remove any organisms present. 

Micro-organisms obtained in the boot washings were 
cultured in soil-water medium. Washings from the bills 
and feathers, the contents from the gullets, and faecal ma- 
terial of some of the birds, and also washings of field- 
collected birds were cultured. All cultures were examined 
microscopically to determine the presence or absence of 
organisms. In some instances examinations were also 
made of the uncultured material. 

Controls were maintained by (1) sampling water taken 
from the water pen, while the ducks were there, to deter- 
mine the micro-organisms present, (2) exposing the ducks 
and boiled pondwater to the air for the same period of time, 
and (3) observing cultures of unexposed boiled pondwater 
as uSed in the washings and uninoculated culture medium 
to determine the presence or absence of micro-organisms. 
Environmental data such as humidity, wind velocity, air 
temperature, and sky conditions during the period of in- 
vestigation were recorded. 

One hundred and six waterfowl, representing seventeen 
Species, were washed with boiled pondwater. Forty-one 
birds were used for the field data, whereas 23 ducks were 
used in the controlled experiments in 1955 and 42 in 1956. 
Viable organisms found on the waterfowl were 87 species 
from the feet, 26 from the feathers, 25 from the bills, 14 
from the gullet, and 8 from the faecal material. 

The modes of dispersal as well as the nature of the 
aquatic environment determine what organisms are to be 
found in a given environment. Although often not consid- 
ered, these modes are also important in explaining the dis- 
tribution of aquatic micro-organisms throughout the world. 

Microfilm $3.50; Xerox $12.00. 272 pages. 
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In the summer of 1957 a new and undescribed disease 
of Photinia glabra and Photinia serrulata appeared in two 
nurseries in Southeast Louisiana. The causal agent of this 
disease was identified as Entomosporium maculatum Lev. 
[ Fabraea maculata (Lev.) Atk. |. 

Other hosts of this fungus in Louisiana are pear, quince, 
loquat, and pyracantha. Pear is not considered as source 
of inoculum for photinias because photinia plants grown 
under and near heavily infected pear trees were completely 
free from the disease and also because repeated inocula- 
tions of photinias with pure cultures of the fungus from 
pear failed to cause infection. Neither are quince and py- 
racantha considered as sources of inoculum for photinias 
because quinces are not grown in the nurseries where the 
disease was first found and pyracanthas, although grown 
in these nurseries, were found free from the disease. 
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Loquats on the other hand, are grown extensively in the 
nurseries in which the disease was found, and Entomo- 
sporium leaf spot is common on this host. In fact the dis- 
ease on P. glabra was found on plants grown 200 feet from 
heavily infected loquats. 

In cross inoculations Entomosporium isolates from pear 
and quince readily infected pear and loquat but caused no 
infection on photinias. Isolates from photinias were patho- 
genic to pear, loquat, and photinias, and an isolate from 
loquat readily infected pear and loquat but produced only 
few scattered spots on photinias. 

In growth studies the isolates from pear and quince pro- 
duced small colonies. The photinia isolates produced colo- 
nies Significantly larger than those of the pear and quince 
isolates while the loquat isolate produced colonies inter- 
mediate in size. 

The photinia Entomosporium appeared morphologically 
indistinguishable from Entomosporium maculatum Lev. 

{ Fabraea maculata (Lev.) Atk.] and cannot be considered 
aS a new species. However, it fits well the limits of physi- 
ologic race because it differs significantly from the type 
(the fungus on pear and quince) both in pathogenicity and 
physiology. On this base of differences in pathogenicity 
and physiology the isolates from 5 different hosts are clas- 
sified in the following 3 groups each of which is considered 
to represent a distinct physiologic race. 

















Group I. Isolates from pear and quince. 


Group Il. Isolates from P. glabra and P. serrulata. 








Group III. Isolate from loquat. 


The ascospore (Fabraea) stage of the fungus has never 
been found in the South. For this reason it seems rather 
unlikely that the photinia race arose by hybridization from 
pre-existing races. 

It is believed that the race of Entomosporium macula- 
tum pathogenic on photinias was produced through muta- 
tion from the loquat race. This is pure speculation, but it 
is supported by the facts that, (1) the disease first appeared 
on photinias grown near diseased loquats, (2) the patho- 
genicity (even though weak) of the loquat isolate to photinias, 
and (3) the relative similarity in growth of the colonies of 
the isolates from loquat and photinias. 
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ZONATION AND DIFFERENTIATION OF TISSUES 
IN THE PRIMARY ROOT OF SOYBEAN 


(L. C. Card No. Mic 58-7175) 


Chao Nien Sun, Ph.D. 
The Ohio State University, 1953 


Primary roots of the Monroe variety of Glycine max 
(L.) Merrill were used in this study. The plants were cul- 
tured in a four-salt solution under controlled conditions of 
illumination and temperature. All roots used in studying 
the promeristem were aerated. Aerated and nonaerated 
roots were used for a comparative study of tissue differ- 
entiation in root tips. Histological features of the root 
were studied in fresh free-hand sections as well as serial 
longitudinal and transverse sections. 

The root system of soybeans consists of a main tap root 








with numerous lateral roots arranged in four longitudinal 
rows. The primary roots of plants cultured in aerated so- 
lution were Several times as long and produced more sec- 
ondary roots than those cultured in nonaerated solution. 
Root hairs on aerated primary roots were sparsely de- 
veloped except along the basal portion of the root. Roots 
cultured in nonaerated solutions produced an abundance of 
root hairs along the basal portion of the root to a distance 
ranging from 0.6 to 1 cm. behind the root tip. 

The primary root consists of three regions: promer- 
istem, fundamental tissues, and primary permanent tis- 
sues. The promeristem consists of two histogens: stelar 
initials and common initials. The procambium is derived 
from the stelar initials while the méatic meristem, pro- 
toderm, and root cap are derived from the group of com- 
mon initials. The procambium gives rise to a tetrarch 
primary xylem, primary phloem, cambium, and pericycle. 
The méatic meristem gives rise to endodermis, hypo- 
dermis, and cortical parenchyma. The protoderm gives 
rise to epidermis. 

The root cap consists of two sharply defined parts: the 
columella and the peripheral portion. The columella is 
directly derived from common initials while the periph- 
eral part of the root cap is derived from protoderm. The 
development of the primary root of the soybean may be 
represented schematically as follows: 


Fundamental Primary permanent 
tissues tissues 








Histogens 


Stelar 

initials—» Procambium+Primary xylem, 
stelar cambium, 
primary phloem, 
and pericycle 











Promeristem - 
Méatic 
meristem—-+yEndodermis, corti- 


/ cal parenchyma, 
Common and hypodermis 
initials “a 


\ 





Protoderm—»Epidermis 


Columella—+ Root cap 


Development of the tetrarch primary xylem involves 
three fairly distinct processes: 1) cell differentiation, evi- 
denced by cell enlargement and elongation, 2) cell wall 
thickening, and 3) lignification. Cell enlargement and 
elongation begins in the center of the root and proceeds 
centrifugally. Cell wall thickening and lignification, on the 
other hand, begins in xylem elements located next to the 
pericycle and proceeds centripetally and acropetally. 

Cambium appears first at the innermost edge of the 
primary phloem strands in the hypocotyl end of the root 
and develops laterally and acropetally. Cambium was first 
observed during the fourth day in aerated primary roots 
and on the sixth day in nonaerated primary roots. - Peri- 
cycle opposite phloem strands is one to two cell layers 
thick; opposite xylem ridges it is two to three cell layers 
thick. Secondary roots arise in pericycle at loci directly 
outside ridges of tetrarch xylem. Development of the en- 
dodermis exhibits two stages, the pro-endodermis without 
Casparian thickenings and the endodermis with Casparian 
strips. The méatic tissue was 8 to 11 cell layers thick at 
the place of its origin; it remains the same number of cell 
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layers thick even after differentiation into cortex. Occa- 
sional periclinal divisions occur in the méatic tissue, but 
this does not change the number of cell layers. Root hairs 
differentiate on the fourth day. Levels of tissue differen- 
tiation and lateral root initiation in aerated and nonaerated 
roots of soybean seedlings of various ages are shown in 
Table I. The levels of initiation of xylem lignification, 
Casparian thickenings, root hairs, and stelar cambium dif- 
fer not only (1) from aerated to nonaerated roots, but also 
(2) from young to old seedling roots, as shown in Table II. 


Table I. Levels of tissue differentiation (in 1) and lateral root initiation in aerated 
and nonaerated primary roots of soybean seedlings of different ages. 





Aerated roots Nonaerated roots 





Tissue Range** | Median} Mean Range** | Median | Mean 





Cap thickness 312-420 348 359 300-456 358 356 


Pericycie differ- 
entiation 


Phloem differ- 
entiation 


Xylem differ- 
entiation 


150-182 160 163 150-196 169 168 


190-221 203 182-221 198 200 


190-221 182-221 198 200 


*Maturation (no 
cytoplasm) of 
sieve tube 
elements 

(a) 360-492 410 30 


(b) 490-570 467| 29 
(c) 599-996 756 | 29 
(d) 636-1224 886 | 27 


Epidermis differ- 
entiation 


351-494 420 423 29 
377-572 455 456 30 
469-936 715 698 30 
661-1170} 832 813 31 


1170-1323 1255 | 29 1118-1290; 1235 | 1233 24 


Lateral root ini- 
tiation 1740-2028; 1840 1863 26 


Xylem cell wall 
thickening 


1760-2093) 1859 | 1871 21 


2580-2809; 2720 | 2733); 25 2530-2864; 2755 | 2745 23 





























*Maturation of sieve tube elements: 
(a) The level at which the first mature sieve tube element appears in any one of the four 
phloem areas. 
(b) The level at which mature sieve tube elements first occur in each of the phloem areas. 
(c) The level of maturation of 3 sieve tube elements in any one of the four phloem areas. 
(d) The level of maturation of 3 sieve tube elements in each of the four phloem areas. 
**These values represent the range of levels of tissue differentiation observed in roots 
of all plants of all ages studied. The measurements were made from the stelar initials. 


Table II. Levels (in cm.) of tissue differentiation and root hair initiation in aerated 
and nonaerated primary roots of soybean seedlings of different ages. 





Age of seedlings 


in days a1 





Aerated root} Range* .8-1. .O-1. 7-0. 0.5-0.8 
Median ‘ ; : 0.7 


Nonaerated | Range* .8-0. .T-0. 0.7-0.82 
root Median , : , R 0.75 


Xylem 
lignification 





Aerated root | Range* 
Median 


Nonaerated | Range* 
root _—‘| Median 


Casparian 
thickenings 





Aerated root | Range* 
Median 


Nonaerated | Range* 
root Median 





Aerated root | Range* 9-8. 
Median ‘ ; 17.5 


Nonaerated | Range* |no cambium | 3.0-3.3 | 4.2-5.0 
root Median |no cambium , 4.6 


Stelar cambium 


























*The values represent a range of 5 or more measurements for each age level. All 
measurements were made from the root tip. 
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The accumulation of metabolites in cultures of Fu- 
sarium moniliforme which inhibited germination of barley 
was ‘Studied in conjunction with mycelial weight and pH 
changes of the medium during growth of the fungus. Seven 
modifications of Richard’s solution and a Malt Extract 
medium were used in shake culture. The modified Rich- 
ard’s solution contained the basal salt solution with either 
aSparagin, NH4NOs, KNQOs, (NH, )2 SO, ,or NH, Cl, with su- 
crose as the carbon source or NH4NQs3 with sucrose, dex- 
trose, or maltose as the carbon source. The toxicity of the 
culture solutions after growth of the fungus for 2, 3, 5, 10, 
20, 40, 60, 90, days was determined by following the per- 
cent germination of barley kernels at 16°C for 96 hours 
after steeping at 16°C for 24 hours in the filtered solutions. 

Mycelium developed well and toxic metabolites accumu- 
lated in each of the media used. Malt extract was superior 
to the synthetic media for growth when supplied at com- 
parable carbohydrate and nitrogen levels with that of the 
synthetic media. The disaccharides appeared to be better 
sources of carbohydrate in the synthetic media than dex- 
trose. Maltose appeared to be superior to sucrose for 
growth of mycelium. Sucrose was more favorable for ac- 
cumulation of toxic metabolites in the medium. There was 
a Significant correlation between mycelial weight and tox- 
icity of the culture solutions except with malt extract. 

The fungus utilized either ammonium, nitrate, or or- 
ganic nitrogen and preferentially utilized the ammonium 
ion when both ammonium and nitrate ions were supplied. 
The nature of the nitrogen source governed the changes in 
PH of the medium and the media containing the ammonium 
ion which left an acid solution as it was utilized favored 
higher mycelial weights and higher toxicity of the filtrates. 
Filtrates were adjusted to pH 6 before testing for germi- 
nation inhibition. On all media used, sufficient toxic ma- 
terials accumulated in ten days growth of the fungus to re- 
duce the germination of Kindred barley below that in the 
control solutions. 

The properties of the toxic metabolites were studied 
by heat treatment, dialysis, and fractionation of the active 
filtrates. The active material was thermostable at 121°C 
for 10 minutes, dialyzable and not readily adsorbed from 
filtrates by asbestos or cellulose filters. However, it was 
adsorbed on glass from concentrated solutions in the cold. 
It was readily removed from the filtrate with carbon, but 
was never completely removed with 3 treatments of .1 
percent by weight of carbon indicating perhaps more than 
one toxic material present. The active material was eluted 
from carbon with ammoniated methanol. After evaporating 
the methanol and taking up the residue in water the ma- 
terials could be extracted with diethyl ether from aqueous 
solutions at pH 2, 7, or 12. The materials extracted at pH 
12 were also emetically active and lethal when injected in- 
travenously into adult pigeons. The material extracted 
from solution at pH 2 after previously being extracted at 
pH 12 was emetically active also, but not active in germi- 
nation inhibition. 
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The Rf value for the germination inhibiting materials 
extracted at pH 12 was the same as the Rf value of pure 
fusaric acid, but two differences between the two were evi- 
dent. The active materials showed no fluoresence in UV 
light whereas fusaric acid showed purple fluoresence. 

Also the color of the spot of the active material was yellow 
when sprayed with bromo-cresol green solution containing 
NaOH in contrast to a pink spot with fusaric acid. The ac- 
tive materials extracted at pH 12 gave 62 percent inhibi- 
tion at a concentration of .033 mg/ml in contrast to 18 per- 
cent inhibition by fusaric acid at 0.2655 gm/ml. 

Microfilm $2.00; Xerox $5.40. 109 pages. 


PHYSIOLOGICAL ACTIVITIES IN 
SPORODINIA GRANDIS LINK 


(L. C. Card No. Mic 58-7130) 


Frederick E. Van Nostran, Ph.D. 
Michigan State University, 1956 





Physiological studies of Sporodinia grandis Link showed 
that two factors of the medium affected the production of 
zygospores in this fungus. An (NH4)2SO,4 concentration of 
the medium greater than 3.5 percent was found to be neces- 
sary for zygospore production. In a medium containing 4.0 
percent (NH,)2SO,4 zygospores were not formed when the 
initial pH of the medium was less than 5.7. 

Buffering the medium with CaCO; enhanced sporangio- 
spore formation to the apparent exclusion of zygospores. 
The formation of melanins in the sporangiospores was 
greatly increased by buffering the medium with CaCQOs. 
The intensity of melanin formation in the sporangiospores 
was reduced when 2.5 percent glucose was replaced with 
0.5 percent in the buffered medium. 

Ascorbic acid and thiamine enhanced growth and zygo- 
spore formation under the conditions of the experiment. 
Malonic acid greatly increased growth and zygospore for- 
mation. Thiourea neither enhanced nor reduced growth in 
this organism, but zygospore formation was inhibited. The 
color of the mycelium was yellow when zygospore produc - 
tion was inhibited by thiourea. Neither polyphenol oxidase 
nor cytochrome oxidase was present in the fungal tissue. 

The oxidation-reduction potential of the mycelial ex- 
tract was highly poised at the time gametangia are formed 
on the mycelium. The oxidation-reduction potential of the 
medium was well poised at'the time zygospores were ma- 
turing on the mycelium. 

The pH of the mycelium of Sporodinia grandis under 
conditions unfavorable for zygospore formation was deter- 
mined to be 6.2 after three and one-half days of incubation. 

Microfilm $2.00; Xerox $5.80. 117 pages. 








A MONOGRAPH OF VERATRUM 
(L. C. Card No. Mic 58-7553) 


James Hall Zimmerman, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Hugh H, LIltis 


Veratrum, of the tribe Veratreae, Liliaceae, is a 
Northern-Hemisphere genus of temperate andarctic plants 





important as a source of hypotensive alkaloids and other 
drugs. The previous taxonomic treatments of Veratrum 
are inadequate to-day because, aS more abundant study 
material became available, the concept of the species has 
changed from the typological one of Linnaeus to the dy- 
namic biological one of today, which considers a species 
to be a group of usually interbreeding populations repro- 
ductively isolated from its congeners. 

The modern system of herbarium loans permits, toa 
degree unknown 90 years ago, the analysis of large series 
of specimens for comparison of local and over-all geo- 
graphic variations so as to discern the most instructive 
morphological discontinuities. The justification of the 
present study is only in small part to refine the synonymy 
and known distribution of the few species of Veratrum dis- 
crete and uniform enough to be treated similarly under 
both the typological and biological concepts. Rather, it is 
to describe in as objective a fashion as possible the com- 
plex species clusters of dubiously discrete taxa which are 
fitted with great difficulty, even with help of geographic 
distribution, to the established hierarchy of nomenclatural 
pigeon-holes. 

Veratrum, as heterogeneous a genus as Zigadenus sensu 
lato, is for convenience divided into four sections: Albo- 
veratrum (20 species), Fuscoveratrum (15 species), Tel- 
andrium (9 species) and Meloveratrum (1 species). The 
“sood” species, remote survivors of past extinctions of a 
network of intermediate populations, include stamineum 
(Japan, Sect. Alboveratrum), fimbratum (Coastal Cali- 
fornia, Sect. Meloveratrum), and anticleoides, woodii, par- 
viflorum, taliense, mengtzeanum, hybridum and virgini- 
cum, all in Sect. Telandrium, this defined by definite in- 
sertion of stamen on tepal, and geographically restricted 
to the two major temperate Arcto-Tertiary refugia, East- 
ern Asia and Eastern North America. The last two spe- 
cies, often segregated as the genus Melanthium, are in- 
cluded because they are the only other Veratreae which 
share the two features that define and unify the genus Ver- 
atrum, namely pubescent inflorescences (except anticle- — 
oides) and broadly-winged seeds (except fimbriatum). Fur- 
thermore, hybridum and virginicum form the climax in 
various series of increasing stamen-tepal adnation and in- 
creasing complexity of nectar glands and tepals. 

The remaining taxa fall into three species clusters, 
these very discrete from each other and from the “good” 
species. They include a local bimodal complex (shanense, 
Sect. Telandrium), and two large, very widespread com- 
plexes of closely related, chiefly allopatric taxa. Of the 
latter, Sect. Alboveratum is circumboreal (southward in 
mountains), while Sect. Fuscoveratrum is confined to East 
Asia with the exception of nigrum, which reaches Europe. 
Because the relationships between these many forms are 
diverse in degree and quality, and in view of the lack of 
adequate data on cytology and interfertility, they are treated 
here as full species, with further variations described 
under each. 

Two objectives were paramount: (a) to facilitate the 
naming of Veratra by applied and other non-taxonomic bot- 
anists, and (b) to supply the evolutionist with food for 
thought. To the extent that genetic factors simultaneously 
influence morphology and physiology, objective (a) is ful- 
filled even though this treatment is based entirely on de- 
scriptive morphology of 5,000 specimens from 40 herbaria, 
including 3,500 sheets of Veratrum. To the extent that the 
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necessarily brief description of the complex relationships, 
such as geographic clines, can overcome the handicaps to 
thought inherent in any discrete hierarchy of nomenclature, 
objective (b) is fulfilled by an attempt to summarize the 
actual observations made, wherever possible, and to mini- 
mize the importance of the name alone as an adequate ve- 





hicle for portraying the homogeneity of a taxon and its de- 
gree of relationship to other forms. 

The section Alboveratrum, requiring further prepara- 
tion, aS well as the illustrations and further synonymy, are 
reserved for future publication. 


Microfilm $4.15; Xerox $14.00. 322 pages. 
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DISTRIBUTION STUDIES OF RARE 
EARTH THIOCYANATES 


(L. C. Card No. Mic 58-5705) 


Robert Walter Berry, Ph.D. 
Michigan State University, 1956 


Thiocyanates of lanthanum, neodymium, praseodymium, 
and samarium were prepared by the metathetical reaction 
of barium thiocyanate with the sulfate of the rare earth. 
The distribution of these rare earth thiocyanates between 
aqueous solutions and tri-n-butyl phosphate was studied by 
equilibrating aqueous solutions of the thiocyanates at dif- 
ferent initial conditions, and measuring the concentration 
of rare earth in each phase. 

The distribution coefficient (concentration of rare earth 
in the organic phase divided by the concentration of the 
rare earth in the aqueous phase) was found to be dependent 
on the initial thiocyanate concentration, initial rare earth © 
concentration, and the initial acidity in the following man- 
ner: the distribution coefficient (1) increases with in- 
creasing initial thiocyanate concentration, (2) decreases 
with increasing initial rare earth concentration, and (3) de 
creases with increasing acidity. These variations are 
discussed in detail, and it is claimed that these observa- 
tions constitute evidence for the existence of either an ion- 
pair type association or a complex compound between the 
rare earth and thiocyanate ions in each of the two phases. 
For the rare earths studied, the distribution coefficients 
were found to increase with increasing atomic number if 
the initial conditions were identical for each of the extrac- 


tions. This behavior is explained on the basis of basicities. 
Increasing the temperature of the extraction from 25° C. 


to 35° C. was found to increase the amount of lanthanum 
extracted by 2.5 percent. The effect of a small amount of 
iron on the distribution of neodymium was found to be neg- 
ligible. 

The extraction of thiocyanate from sodium thiocyanate 
solutions was studied at various initial thiocyanate con- 
centrations and acidities. It was found that the amount of 
thiocyanate extracted was increased markedly by an in- 
crease in the initial acidity, but only slightly by increasing 
the initial thiocyanate concentration. It is claimed that 
this is evidence that the major species extracted is the 
thiocyanic acid, and not the sodium thiocyanate. 

Microfilm $2.00; Xerox $5.60. 114 pages. 





A STUDY OF REACTION KINETICS OF TIN(ID 
AND CERIUM(IV) IN AQUEOUS SULFATE MEDIA 


(L. C. Card No. Mic 58-7119) 


Anita Jeanne Court, Ph.D. 
Michigan State University, 1956 


The kinetics of the oxidation of tin(II) by cerium/(IV) in 
aqueous sulfate media was studied in the temperature 
range 0°C. to 25°C. Three reaction paths were found cor- 
responding to 1) low sulfate and tin(IV) ion concentrations 
2) high sulfate and tin(IV) ion concentrations and 3) col- 
loidal tin(IV) present in solution. The first is independent 
of ionic strength and obeys second-order kinetics with an 
activation energy of 7.59 k.cal. and an activation entropy 
of -12.9 e.u. The reacting species of tin(II) was postulated 
to be the complex, SnSOQ,4. The second is dependent upon 
the ionic strength and obeys second-order kinetics. The 
reacting species of tin(II) was postulated to be Sn(SO,) 2> 
and/or [SnSn(SQ4)4]~. The third catalyzed by colloidal 
tin(IV), obeys first-order kinetics and could not be corre- 
lated with the experimental variables. For both second- 
order rates, the mechanism of oxidation of tin(II) to tin(IV) 
occurs in a stepwise manner. The identity of the interme- 
diate can not be established by the kinetic data and might 
be tin(III) in the form of a sulfate or sulfatocerate (III) 
complex or tin(II) in the form of a tin(II) sulfato-cerate(IV) 
complex. For the first-order rate a similar intermediate 
probably does not exist. 

Microfilm $2.00; Xerox $5.60. 113 pages. 


A STUDY OF THE OXIDATION PRODUCTS 
OF HETEROGENEOUS FILMS 


(L. C. Card No. Mic 58-7133) 


Robert Nelson Fitzwater, Ph.D. 
The University of Florida, 1958 


A new solvent system for organic polarography is re- 
ported which surmounts the difficulties found with acetone. 
Development of the solvent system of 25% ethyl acetate 
and methanol for use in polarographic analysis has made 
it possible to determine minute quantities of reducible 
substances in the presence of highly insoluble inorganic 
compounds and complex organic compounds in the form of 
pigments and polymers. The results with cadmium indi- 
cated that these solvents afforded almost as good electro- 
lytic solutions as those of water, except for the difficulties 
of removal of oxygen. 

An approximate linear relationship was obtained be- 
tween polarographic waves of tentatively identified sub- 
stances and weights of films. Suspensions of varying con- 
centrations of Blue Chalking Lacquer (Rinshed-Mason 
XL6905) were also found to be proportional to the diffusion 
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currents produced in the ethyl acetate-methanol mixture 
with LiNOs as the supporting electrolyte. 

The presence of heretofore unknown substances found 
in XL6905 which are reducible at the dropping mercury 
electrode at potentials of -1.046 v. and -1.32 v. versus 
S.C.E. were tentatively established. It was not definitely 
established that the wave at -1.046 v. could be attributed 
to a simple electrolytic reduction, but rather the results 
indicated that probably cellulose or some derivative thereof 
was participating as a catalyst in the reduction of hydrogen. 
However, it was not possible to definitely show that this 
catalytic effect was not the result of degradation products 
of some of the other ingredients, but rather only that the 
ingredients themselves, especially in the case of alkyd 
resin, did not yield a wave at -1.046 v. It might be sup- 
posed that the resin could produce this effect because of 
reported catalytic effects from proteins and other complex 
polymers. 

The polarographic determinations of exposed and non- 
exposed films were not of sufficient differences to make 
definite statements as to the occurrence of hydrogen per- 
oxide being produced in the chalking process nor were 
enough of these samples analyzed to make these small dif- 
ferences statistically significant for films containing ben- 
zoyl peroxide. However, the results obtained indicated 
that hydrogen peroxide, even if present in small quantities, 
was greater in the exposed films than in the unexposed ma- 
terial. 

Preparation and exposure of the lacquer films yielded 
information which supports a postulate that the deteriora- 
tion of these films involves peroxides as possible interme- 
diates in a free radical mechanism. 

Microfilm $2.00; Xerox $3.00. 60 pages. 


GASEOUS DIFFUSION OF DIBORANE, 
HYDROGEN, AND NITROGEN 


(L. C. Card No. Mic 58-5714) 


Ralph E. Johnson, Ph.D. 
Michigan State University, 1955 


The problem consisted in effecting a separation of di- 
borane from hydrogen and nitrogen. The method used was 
one involving gaseous diffusion. The system which was 
adapted to this problem was one that was used by Thon (19). 
The system was altered slightly in order to render it suit- 
able for the study of binary mixtures. The gases were dif- 
fused through a solid barrier from the right side of the 
system which was at a fixed overpressure into the left side 
of the system which had been evacuated to a pressure of 
10-° mm. of Hg. The barriers used were electrodeposited 
nickel foils with thicknesses which varied down to 0.0001 
inch, commercially obtained plastic films, and brass shim 
stock from which the zinc had been distilled. The thick- 
ness of the brass varied down to 0.001 inch. 

The nickel foils were plated from a Watt’s bath of a pH 
of 2.2 at 40 amps per square foot and 55°C. They were 
plated on a bright, buffed nickel surface. Before plating 
the foil, the nickel base panel was passivated by anodic 
electrocleaning at 100 amps per square foot and 80°C. This 
treatment prevented the foil from adhering tightly to the 
base panel, The commercial plastics used were Trithene, 





Visqueen, Bakelite, Tenite Butyrate, Tenite Acetate, and 
Kodapak F122. The zinc was distilled out of the brass in 
a furnace in a vycor tube. The pressure in the tube was 
maintained at a very low value during the distillation. 

The results show that for the diffusion of a gas through 
a barrier, the pressure increase on the left side of the 
system is a linear function of the time and the rate of dif- 
fusion for the metal foils is a linear function of the over- 
pressure. Diffusion through the metal foils follows 
Graham’s law, whereas the diffusion through plastic foils 
does not. Using the nickel foils, an attempt was made to 
separate diborane from nitrogen and from hydrogen. The 
mixtures of diborane and hydrogen showed a marked in- 
crease in the concentration of hydrogen after diffusing. 
The mixture of diborane and nitrogen was not measurably 
separated. This was due to the fact that the two gases 
have almost identical rates of diffusion, and corresponds 
to the fact that they have almost identical molecular 
weights. Individual rates showed that a separation is pos- 
sible if sufficient passes through the barrier could be 
made. The rate constants were determined for all of the 
foils for each gas. The constants were of the order of 
10-° cm./min. A graph was constructed which showed the 
efficiency of separation as a function of porosity of the 
foil. Microfilm $2.00; Xerox $5.80. 117 pages. 


DENSITY AND STRUCTURE STUDIES OF 
LANTHANUM-PRASEODYMIUM OXIDES 


(L. C. Card No. Mic 58-5717) 


William Robert Reed, Ph.D. 
Michigan State University, 1954 


The purpose of this study was to determine the varia- 
tion of density and structure with variation in composition 
of the air-ignited lanthanum and praseodymium oxide sys- 
tem, and to redetermine the variation in the amount of 
“excess” oxygen with variation in composition. “Excess” 
oxygen is defined as the amount of oxygen present in a 
sample that is in excess of that required to make sesqui- 
oxides with the rare earths. 


EXPERIMENTAL 

The lattice constants of pure hexagonal La2O3;3 and 
Pr2QO3 and of pure cubic PrgQi, were redetermined as well 
as the structures present and their lattice constants in the 
mixed oxide systems were determined by means of X-ray 
powder diagrams produced by Cu K radiation and taken in 
a Debye-Hull-Scherrer type camera. The densities of the 
samples were determined pycnometrically at 25°C. The 
amount of “excess” oxygen was determined iodometrically. 


‘Samples for determination of the amount of “excess” oxy- 


gen were dissolved in a solution of 6M H2SO,4 and 0.05 M 
KI. The iodine liberated was titrated with standard Na2S203; 
to the starch end-point. 


RESULTS 

The lattice constants found for hexagonal La2O3 were 
a = 3.930 and c = 6.139 A., and its density was 6.56 g./cc. 

The lattice constant value found for cubic PreQi, was 
5.462 A., and its density was 6.83 g./cc. 

The lattice constant values found for hexagonal Pr2O3 
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were a = 3.854 and c = 6.007 A. and its density was not re- 
determined. 
For pure praseodymium oxide and for this oxide with 


increasing amounts of Laz2O; the face-centered cubic struc- 


ture characteristic of PreOQ:, is the only structure present 
to about 48 mole per cent LazO;. Then the hexagonal 
structure characteristic of pure LazO3 coexists with the 
face-centered cubic structure from about 48 to around 72 
mole per cent LazO3. Above about 72 mole per cent LazO3 
to the pure La2QO; the hexagonal form is the only structure 
present, 

The curve of the “excess” oxygen per mole of Pr2QOs in 
the sample expressing all praseodymium in the sample as 
Pr2QO3 regardless of the oxidation state, versus changing 
composition attains a maximum at approximately 28 mole 
per cent LazQO3 and then decreases sharply with increasing 
concentration of Laz2O3 until about 70 mole per cent, then 
the change is very gradual toward 100 per cent LazQs. 

Starting at pure Pr,Q,,; the density of the air-ignited 
oxide mixtures decreases with increasing amount of La2O3 
until about 42 mole per cent Laz2QO3 then increases to a 
maximum at about 80 mole per cent La2QOs; and finally de- 
creases toward the density of pure La2Q3. 

In view of the above changes it is highly probable that 
solid solution formation is the only thing that occurs when 
mixtures of air-ignited lanthanum and praseodymium ox- 
ides are prepared, 

Microfilm $2.00; Xerox $4.40. 83 pages. 


PHOTOCHEMICAL MECHANISM OF 
ERGOSTEROL IRRADIATION--STUDIES OF 
WAVELENGTH AND SOLVENT EFFECTS 

OF VITAMIN Dz SYNTHESIS 


(L. C, Card No. Mic 58-7108) 


Louis Haughton Sharpe, Ph.D. 
Michigan State University, 1957 


A study has been made of the effects of solvent (ethanol, 
diethyl ether, n-hexane, and cyclohexane) and irradiating 
wavelength (2483A, 2537A, 2654A, 2804A, 2967A, and 
3132A) on the course of the photochemical conversion of 
ergosterol to vitamin D2. 

A method of calculation, utilizing IBM punched cards, 
has been devised for spectrophotometric determination of 
the composition of the irradiation mixtures. Compositions 
have been determined as a function of time in irradiations 
involving various combinations of wavelength and solvent 
conditions. The calculations were based on a five compo- 
nent system consisting of ergosterol, lumisterol, tachys- 
terol, calciferol and toxisterol. Since the completion of 
the calculations, however, the importance of another inter - 
mediate, precalciferol, has been demonstrated in other 
laboratories. Neglect of this component deters any quan- 
titative interpretation of the calculated results and forces 
a more qualitative interpretation. The results substantiate 
the previously reported favoring of tachysterol by shorter 
wavelengths and use of ethanol as a solvent, and indicate 
that longer wavelengths favor precalciferol. | 

An explanation of the solvent effect is given in terms of 
the viscosity and degree of hydrogen bonding of the solvent. 
The wavelength effect is explained in terms of the relative 





absorption coefficients of the several irradiation prod- 
ucts. 

A mechanism, which makes use of ionic excited singlet 
states as intermediates, and is able to account for the for- 
mation of all of the irradiation products, is postulated for 
the reaction. ; 

A novel structure for the compound precalciferol is 
proposed. Microfilm $2.00; Xerox $6.20. 129 pages. 


A SPECTROPHOTOMETRIC STUDY OF THE 
CHELATES OF 1-NITROSO-2-NAPHTHOL 
IN DIMETHYLFORMAMIDE 


(L. C, Card No. Mic 58-7379) 


Irene Tokiko Takahashi, Ph.D. 
University of Washington, 1958 


The applicability of 1-nitroso-2-naphthol as a titrant 
for spectrophotometric titrations of divalent metals in di- 
methylformamide has been investigated. A spectrophoto- 
metric study of the chelates of copper(II), lead(II), nickel 
(II), zinc(II), and uranyl nitrates with 1-nitroso-2-naphthol 
in acidic and basic dimethylformamide solutions has been 
made, 

Copper and nickel ions at concentrations of 0.005 
mmole, and 0.01 mmole, respectively, were titrated with a 
precision and accuracy of about 2 parts per 1000. The in- 
terference of nickel and zinc in the copper titration has 
been studied. 

A stability study of 1-nitroso-2-naphthol in dimethyl- 
formamide indicated its limited usefulness in this solvent. 

Microfilm $2.00; Xerox $3.00. 58 pages. 


THE PERMEATION OF GASES THROUGH 
ELECTROLYTIC NICKEL DEPOSITS 


(L. C. Card No. Mic 58-5720) 


J. Martin Tobin, Ph.D. 
Michigan State University, 1955 


The continuity of nickel electrodeposits is a very im- 
portant factor limiting the corrosion protection afforded 
by nickel plating. In the absence of gross defects, it has 
been found that nickel electrodeposits are permeable to the 
flow of hydrogen and helium gases, which diffuse through 
a detached and mounted deposit along the intergranular 
boundaries. The permeability of the deposits to these 
gases is a measure of the extent of this type of discontin- 
uity. 

For the purpose of this investigation the nickel was 
deposited upon buffed nickel, from which it can be readily 
detached without disturbing the deposit. Samples of the 
detached deposit were mounted and placed in a high vac- 
uum apparatus. The systems on both sides of the deposit 
were evacuated. Then, one atmosphere of either hydrogen 
or helium gas was admitted to the system on one side of 
the deposit. Gas flowed through the deposit under the dif- 
ference of pressure and the pressure in the evacuated 
system was found to rise. The rate of pressure increase 
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with time measures the permeation of the gas through 
the deposit. 

The techniques involved in the production of deposits 
which were free from gross defects and of measuring the 
permeability of the deposits were developed to a point 
where reproducible results could be obtained. 

Then, the effect of several variables in the deposition 
of nickel upon the permeability of the deposits were stud- 
ied in order to determine the optimum conditions for the 
production of continuous deposits of nickel. The variables 
which were studied in the present investigation are the 
thickness of the deposit; the pH and the temperature of the 
plating bath; the cathodic current density; the concentra- 
tion of the nickel salts and boric acid in the plating bath; 
the addition of organic compounds to the bath which tend 
to produce bright deposits; and, the addition of colloidal 
and metallic impurities to the bath. 

In general, the addition of organic brighteners to the 
plating bath was found to decrease the permeability of the 
deposit. This was related to a definite difference in mi- 
crostructure, The bright deposits were found to be fine 
grained and laminar in structure, while the dull deposits 
were quite granular in structure. 

The permeability of the deposits was found to increase 
with higher bath temperature and cathodic current density, 
and with decrease in both the nickel salt and boric acid 
concentration in the plating bath. A very marked increase 
of about a thousand fold was obtained upon addition of me- 
tallic and colloidal impurities to the bath. The impurities 
in the plating bath have long been known to decrease the 
corrosion protection afforded by the deposit to the metal 
upon which it is plated. 

The permeability of nickel deposits prepared by plating 
upon buffed nickel and upon buffed stainless steel were 
compared and found to be identical. This is probably re- 
lated to the presence of the disoriented Beilby layer on 
both of the polished metals. 

The most important effect which tended to increase the 
permeability of the deposits was the addition of both metal- 
lic and the colloidal impurities to the bath. 

Microfilm $2.00; Xerox $4.40. 81 pages. 
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FACTORS AFFECTING LIVER PYRIDINE 
NUCLEOTIDE CONCENTRATION IN THE 
HYPERTHYROID ANIMAL 


(L. C. Card No. Mic 58-7459) 


Arthur James Bosch, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professor C. A. Elvehjem and 
Associate Professor A, E, Harper 


Recent studies in this laboratory have shown that die- 
tary pork, methionine, betaine, or a high level of choline 
will prolong the survival of rats fed a high level of iodin- 
ated casein. Also, liver choline oxidase activity in rats 
fed a high level of iodinated casein was found to be lower 





than that in normal rats; however, this activity could be 
restored to normal by the in vitro addition of diphospho - 
pyridine nucleotide. This suggested that a decreased con- 
centration of pyridine nucleotides in their livers might be 
the cause of the decreased choline oxidase activity. It was 
suggested that the protective effect of methionine and be- 
taine might be due to their ability to supply methyl groups, 
which presumably would be in low supply in hyperthyroid 
rats owing to their decreased ability to oxidize choline. 

We have investigated the liver pyridine nucleotide con- 
centration of rats made hyperthyroid by four different 
treatments, and of hyperthyroid rats fed protective factors 
and pyridine nucleotide precursors. We have studied liver 
pyridine nucleotide synthesis in normal, hyperthyroid, and 
dinitrophenol-treated rats, and normal and hyperthyroid 
mice, following an injection of nicotinamide. We have also 
made some preliminary siudies on the interrelationships 
among the supply of methyl donors, liver pyridine nucleo- 
tide concentration, and survival of hyperthyroid rats. 

The results and conclusions of these investigations were 
as follows: 


1. When rats were fed iodinated casein, desiccated thyroid, 
thyroxine, or were injected with thyroxine, the pyridine 
nucleotide concentration of their livers was 20-25 per 
cent lower than that in normal rats. This indicated that 
the liver pyridine nucleotide concentration was lower in 
hyperthyroid rats than in normal rats, regardless of 
the method of producing the hyperthyroid condition. 


. Dietary pork partially counteracted the decreased liver 
pyridine nucleotide concentration of hyperthyroid rats; 
however, when other protective factors, such as cyano- 
cobalamin, methionine, betaine, or a high level of cho- 
line were fed to hyperthyroid rats, these compounds 
had little or no effect on their liver pyridine nucleotide 
concentration. High dietary levels of nicotinic acid and 
nicotinamide increased the liver pyridine nucleotide 
concentration of both hyperthyroid and normal rats, but 
they did not prolong the survival of hyperthyroid rats. 
Therefore, there seems to be no direct relationship be- 
tween the liver pyridine nucleotide concentration of hy- 
perthyroid rats and their survival. 


. There was a much lower accumulation of liver pyridine 
nucleotides in hyperthyroid rats as compared to nor- 
mal rats, 4 to 24 hours following an injection of nicotin- 
amide. The shapes of the curves showing the changes 
in liver pyridine nucleotide concentration in hyperthy- 
roid and normal rats suggest that the decreased accum- 
ulation of pyridine nucleotides is due to a decreased 
concentration or synthesis of some component, possibly 
adenosine triphosphate, required for pyridine nucleo- 
tide synthesis. Hyperthyroid mice also had a lower 
pyridine nucleotide concentration than normal mice, 12 
hours following an injection of nicotinamide. Dinitro- 
phenol-treatment of rats had no effect on pyridine nu- 
cleotide metabolism, probably due to a difference be- 
tween the in vivo action of dinitrophenol and that of the 
thyroid hormone. 


. Ahigh dietary level of the methyl acceptor, glycocy- 
amine, counteracted the survival protective effect of 
betaine in hyperthyroid rats but did not alter the sur- 
vival time of hyperthyroid rats fed pork. This supports 
the hypothesis that the protective effect of betaine is 
due to its ability to supply methyl groups, and it 
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suggests that the protective effect of pork is due to factors 

other than the ability to supply methyl groups, either di- 

rectly or indirectly through increased choline oxidation. 
Microfilm $2.00; Xerox $4.40. 85 pages. 


A BIOCHEMICAL STUDY OF THE EFFECTS 
OF CORTISONE AND A BACTERIAL 
POLYSACCHARIDE ON THE FORMATION 
OF CONNECTIVE TISSUE 


(L. C. Card No. Mic 58-7463) 


Willa K. Brunkhorst, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. K, Meyer 


The objective of the studies reported in this thesis was 
to obtain data concerning the effects of cortisone and a bac- 
terial polysaccharide, Piromen, upon the formation of con- 
nective tissue. Granulomas were induced by implanting 5 
mg. cotton pellets in the subcutaneous connective tissue of 
adrenalectomized rats. Previous to implantation the cotton 
was treated as follows: (1) untreated (2) 8 Y Piromen 
(3) 2 mg. cortisone acetate (4) 8 Y Piromen + 2 mg. corti- 
sone acetate. The pellets were removed three, five or 
seven days after they were implanted. 

Cortisone acetate applied to the cotton pellets before 
implantation inhibited the amount of tissue which grew 
around the cotton. These cortisone treated granulomas 
were characterized by (1) less DNA and RNA, per milli- 
gram of tissue, than in control granulomas, (2) more col- 
lagen, as measured by hydroxyproline, than in control tis- 
sue, (3) ground substance, as estimated by hexosamine, 
never significantly different from controls, (4) lower in- 
corporation of radioactive glycine and proline into protein 


fractions of the tissue than was found in control granulomas. 


These results illustrate a few of the many diverse ef- 
fects of cortisone. Its anti-inflammatory activity is dem- 
onstrated by the inhibition of tissue formation, the poor 
vascularity of the granulomas, and the diminution in the 
number of polymorphonuclear leucocytes in the cotton por- 
tion of the granulomas. Inhibition of cell division is sug- 
gested by the DNA data and effects on protein metabolism 
are indicated by the incorporation studies. The possibility 
of a specific effect upon the metabolism of the amino acid, 
hydroxyproline, is suggested by the collagen data. The 
concentration of collagen, as measured by hydroxyproline, 
is higher in tissue from cortisone treated pellets than in 
control tissue. However, incorporation of glycine and 
proline into the collagen protein fraction of tissue from 
cortisone treated pellets is less than in controls. These 
data indicate less collagen formation, Histological studies 
by other workers also suggest less collagen in tissue from 
cortisone treated animals. The reconciliation of these re- 
sults may lie in a specific effect of cortisone on hydroxy- 
proline metabolism. This possibility is discussed more 
fully in the thesis. 

Treatment of the cotton pellets with Piromen before 
they were implanted produced granulomas considerably 
larger than controls. Analysis of the granulomas revealed: 
(1) DNA, per milligram of tissue, was less than controls 
at three days, thereafter it was not significantly different 





from controls, (2) ground substance, as estimated by hex- 
Osamine, was higher than in control granulomas on the 
fifth day after the pellets were implanted, by seven days it 
was the same as control values, (3) the concentration of 
collagen, as measured by hydroxyproline, was always less 
than in control tissue, (4) RNA, per milligram of tissue, 
was higher than control values five days after the pellets 
were implanted, at seven days it was the same as control 
tissue, (5) Piromen treatment stimulated incorporation of 
radioactive glycine and proline into the NaCl and NaOH- 
soluble proteins of the granulomas. 

Compared with control tissue, a smaller percentage of 
the total dry weight of tissue from Piromen treated pel- 
lets is composed of collagen. The increased RNA content 
at five days and the greater incorporation of radioactive 
amino acids indicates that a greater percentage of the 
weight of the Piromen treated granulomas is due to more 
intracellular proteins than are present in control tissue. 

Addition of both cortisone and Piromen to the pellets 
produced granulomas at three days which appeared like 
those treated with cortisone alone, By five days they were 
as large as those receiving only Piromen treatment. Data 
from DNA, hydroxyproline and hexosamine determinations 
showed that, although Piromen overcomes inhibition to tis- 
sue formation the chemical composition of the tissue is 
more like that from cortisone treated than Piromen 
treated pellets. Microfilm $2.00; Xerox $5.00. 97 pages. 


STUDIES ON THE METABOLISM 
OF MYO-INOSITOL IN ANIMALS 


(L. C. Card No. Mic 58-7470) 


Robert Herman Coots, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Laurens Anderson 


Two aspects of myo-inositol metabolism have been 
studied: (1) its reported role as an ascorbic acid-sparing 
agent and (2) the catabolism of myo-inositol-2-C™ in the 
rat. 

The possibility that myo-inositol could substitute for 
or spare ascorbic acid in the diet of guinea pigs has been 
examined in three ways. First, myo-inositol was given to 
adult guinea pigs subsisting on a vitamin C-deficient puri- 
fied diet--to some from the beginning of the experiment, 
to others after scurvy had developed. Second, essentially 
the same plan was followed with a scorbutigenic natural 
diet. Finally, young guinea pigs on a purified diet were 
allowed to become scorbutic, then supplied with levels of 
ascorbic acid that ranged from suboptimal to sufficient. 
Some of the animals on each of these levels of ascorbic 
acid were also given inositol. myo-Inositol did not have 
any detectable antiscorbutic activity in any of these ex- 
periments. The results have been published in J. Nutri- 
tion, 64: 167, 1958. 

For the study of the in vivo catabolism of myo-inositol - 
2-C** the compound was administered by intraperitoneal 
injection to normal adult male white rats. It was found 
that myo-inositol is incorporated intact into complex tis- 
sue components, such as phospholipids. It was also clearly 
shown that myo-inositol is vigorously metabolized to COz2 
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by the rat, 20-40% of the administered dose being excreted 
into the respiratory COz within 8 hours. Peak specific ac- 
tivity in the COz2 is reached in 1 to 2 hours. 

Most of the effort in this phase of the work was devoted 
to the study of the inositol to glucose conversion. Incorpo- 
ration of label into the glycogen was found to be quite slow, 
periods greater than 3 hours being required to attain ap- 
preciable specific activity. The specific activity of each 
carbon of the glucose from the glycogen was determined 
using a Leuconostoc mesenteroides fermentation with sub- 
sequent chemical degradation of the fermentation products. 
The label distribution was found to be predominantly 1,6, 
with the label divided almost equally between these posi- 
tions. 

Radioactive glucuronic acid was isolated from the urine 
by column chromatography and identified by paper chro- 
matography. The specific activity and distribution of label 
in the urinary free glucuronic acid indicated that, although 
some of this substance is formed from glucose, most of it 
arises more directly from inositol. The urinary glucuronic 
acid is apparently entirely of the D-form, and not a mix- 
ture of isomers as indicated by the in vitro studies of 
Charalampous (J. Biol. Chem., 228: 1, 1957). 

The data which were obtained were considered in the 
light of a scheme for glucuronic acid metabolism pre- 
sented by Burns (J. Am. Chem. Soc., 79: 3604, 1957). Glu- 
cose produced by these reactions should be predominantly 
labeled in positions 1 and 6; however, it is felt that carbon 
6 would have significantly more label than carbon 1. Pos- 
sible reasons for the deviation of the observed label dis- 
tribution from theoretical are discussed. 

The evidence cited suggests that conversion to glucose 
by way of glucuronic acid plays a role in the over-all me- 
tabolism of myo-inositol. However, the fact that respira- 





tory COz reaches a peak in specific activity much sooner 
than glycogen, and the discrepancy between the observed 
and the expected label distribution in the glucose strongly 
suggest the existence of one or more other pathways for 
this metabolism. A preliminary account of the results 
has been published in Biochim. et Biophys. Acta, 28: 666, 


1958. Microfilm $2.00; Xerox $5.00. 100 pages. 


STEROID EXCRETION AS RELATED 
TO AIRCREW STRESS 


(L. C. Card No. Mic 58-7193) 


Charles Waller Craven, Ph.D. 
The Ohio State University, 1953 


In the area of aviation medicine concerned with human 
flight there are several problems of a physiological na- 
ture, such as hypoxia, aeroembolism, and fatigue. Of these 
problems, the last, that of flyers’ fatigue, or the stress of 
flying, holds a position of foremost importance. 

The stresses of flying which lead to fatigue are num- 
erous.’ There are physical, physiological, and psycholog- 
ical stresses such as cold or heat, glare and darkness, 
noise, ultrasonics, vibration, slow acceleration, hunger or 
hypoglycemia, hypoxia, aeroembolism, lack of sleep, men- 
tal anxiety or worry. The over-all effect of these stresses 
results in a feeling of fatigue in the airman to a greater or 
lesser degree, depending on the individual’s reaction, and 
this affects his performance as a flyer. 





Little progress has been made in the solution of this 
flyers’ fatigue problem because thus far few reliable ob- 
jective criteria have existed which might be used to char- 
acterize the condition or to serve as an indicator of flying 
stress. New tests for flying stress would be of much 
value in attempts to alleviate or prevent the condition by 
pharmacological, nutritional, or endocrinological methods. 

It is generally believed that the various stresses en- 
countered in flying exert their primary effect upon the 
pituitary-adrenal cortical axis. The theory is that any 
stressful environment or exposure causes the liberation of 
steroids from the adrenal cortex through the intermedia- 
tion of the protein hormone (corticotropin) which is se- 
creted by the pituitary gland, and that this sets the physi- 
ological stage to enable the individual better to cope with 
the situation.” * Since all adrenal cortical preparations 
thus far studied are steroid in nature,* changes in steroid 
excretion (quantitative, qualitative, or both) might be ex- 
pected to occur during the stress of flying. Analysis of 
the urine should then give an indication of these changes 
during stress. 

A number of reports have been made concerning the 
quantitative increase in the 17-ketosteroids and the for- 
maldehydogenic steroids during stress.*”> However, only 
the 17-ketosteroids have been studied during flying stress. 

Pincus and Hoagland* found that there was a greater 
excretion of the 17-ketosteroids during flying stress than 
during the control period. They tested a group of seven 
airmen who were making test flights in combat-type mili- 
tary airplanes and a group of sixteen airmen who were 
making routine instructional flights. At the time that these 
workers made this study biochemical methods were not 
sufficiently well developed to permit the analytical deter - 
mination of more than one steroid fraction. 

No reports have been encountered in connection with 
changes in the excretion of either the formaldehydogenic 
steroids or the phenolic-steroids during flying stress, and 
in the case of the phenolic-steroids no reports have been 
found which would indicate that this steroid fraction has 
been studied during other types of stress. 

The phenolic-steroids known to occur in human urine 
are estrone, estradiol-17-beta, and estriol.*’’ In addition 
to the well-known production of these steroids by the ovary, 
there are indications that they are also produced by the 
adrenal. 

Estrone has been isolated from the adrenal in crystal- 
line form by Beall,® while adrenal cortical tumors appar - 
ently secrete large amounts of phenolic-steroids since high 
urinary excretion has been observed in such cases.® *° 
Phenolic-steroids are also excreted by female castrates.” 
Substances which show phenolic-steroid activity have been 
found to occur in the urine of normal males,’”** and es- 
trone has been isolated from pooled male urine.** On the 
basis of such studies it has been suggested that the adrenal 
cortex may be the source of phenolic-steroids.*® 

Six formaldehydogenic steroids that show adrenal cor- 
tical activity have been isolated from the adrenal cortex.° 
These are 11-desoxycorticosterone, 17-hydroxy-11-desoxy- 
corticosterone, corticosterone, 17-hydroxycorticosterone, 
11-dehydrocorticosterone, and 17-hydroxy-11-dehydro- 
corticosterone; of these steroids 17-hydroxycorticosterone 
and 17-hydroxy-11-dehydrocorticosterone have been iso- 
lated from the urine in crystalline form.*® 

An experiment designed to study the excretion levels of 
formaldehydogenic steroids and phenolic-steroids during 
flying stress should be of much value in the better 
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understanding of steroid metabolism as a whole and at the 
same time might prove to be useful as an indicator of fly- 
ing stress. The present study has been made with such an 
object in mind, 


EXPERIMENTATION 


In this experiment the excretion levels of the two ster- 
oid fractions were determined during periods of normal 
activity and during periods of flight so that the values 
might be compared to see whether or not a change in ex- 
cretion occurs during flight. 

For test subjects it was possible to use normal young 
male airmen who were performing combat training flights 
in four engine bomber airplanes. These men were mem- 
bers of the United States Air Force establishment and were 
in the final phase of training prior to being classed as 
ready for combat. 

An arbitrary selection of subjects was made from a 
group of airmen which the unit commander considered 
average in respect to their progress in the training pro- 
gram. All of the selected subjects had recently completed 
a medical examination and had been found to be physically 
fit. Furthermore, each subject was under the observation 
of a flight surgeon during the subsequent sampling periods, 
and all of them were known to be healthy. The subjects 
were members of one combat crew. During flight they 
performed the various duties required in flying a large 
bomber, such as those of pilot, navigator, bombardier, 
engineer. : 

Each subject collected his urine during a day spent on 
the ground and after a night of rest (normal periods). 
Other urine samples were collected from each subject 
during flight (stress periods). The collections were made 
in consecutive order so that each subject could serve as 
his own control when the comparison of steroid excretion 
values for the various periods was made later. 

Four simulated combat flights were made in the same 
type of airplane and used the following stress periods. 


1. The first flight was patterned after a long-range 
bombing mission and involved the solution of long- 
range navigational problems. 


. The second flight was made in formation with sev- 
eral other airplanes. During the flight the crew 
members were subjected to several simulated 
fighter attacks by high-speed fighter planes. 


. The third flight was planned to be another long- 
range bombing mission; however, a serious engine 
failure which occurred during the first part of the 
flight made it necessary for the crew to give up the 
mission before it could be completed. During the 
emergency the crew members were subjected to 
considerable mental stress since they were alerted 
for a “bail-out” (escape by parachute) on a mo- 
ment’s notice. 


. The fourth flight was a bombing mission but was 
not long-range like the first flight. 


A part of each flight was made at an altitude above 
15,000 feet; however, the crew compartment was pres- 
surized to give a cabin pressure of not over 8,000 feet; 
thus, the crew did not feelany adverse effects from hypoxia. 





Each of the flights probably imposed some stress upon 
the airmen; however, these flights were not as stressful 
as ones made in actual combat since no enemy action was 
involved, It was better for this study not to have the 
added stress of combat, because such a stress might tend 
to mask the milder stress of flying. | 

After collection, a 100 ml. portion of urine was taken 
from each sample and placed in a 250 ml. wide-mouth bot- 
tle in preparation for hydrolysis and dehydration. The 
hydrolysis of steroid conjugates was brought about in the 
following manner. The pH of each 100 ml. portion of urine 
was adjusted to a value of 4.8 by adding a few ml. of 50 per 
cent v/v acetic acid. The urine was then buffered at this 
pH by adding 2 ml. of 5 M acetate buffer. Each of the buf- 
fered samples was then treated with a beta-glucuronidase 
enzyme preparation (an aqueous solution containing a total 
of 30,000 units of active enzyme, prepared from beef liver), 
and the mixture was incubated at 50° C. for 36 hours. This 
hydrolysis procedure is similar to the ones which Cohen?’ 
and Dustan et al.” have reported as effective in the hy- 
drolysis of steroid glucuronides. After hydrolysis, water 
was removed from the samples by freeze-drying, leaving 
a dry residue which could be stored easily until ready for 
extraction. 

Before the steroid material was extracted with organic 
solvent, each of the dry residues was dissolved in 80 ml. 
of distilled water to give a sample of reconstituted urine. 
The pH of this reconstituted urine was adjusted to a value 
of 1.0 by adding a few ml. of 10 N sulfuric acid, and the 
final volume of the sample was made up to about 100 ml. 
by adding distilled water. The solution was made acid in 
order to further hydrolyze steroid conjugates (i.e., sul- 
fates). 

The steroids were extracted from the acidified urine 
by hand shaking with four 20 ml. portions of diethyl ether. 
The ether extracts were combined to give a crude steroid 
extract, and the aqueous phase was discarded. The crude 
extract was washed twice with 5 ml. portions of saturated 
sodium bicarbonate solution to remove residual urine and 
then once with 5 ml. of 0.1 N sulfuric acid and once with 
5 ml. of distilled water to remove colored impurities. The 
washings were discarded, leaving a purified ether extract 
which contained both the phenolic-steroids and the formal- 
dehydogenic steroids. The phenolic-steroids were re- 
moved from this extract by washing with four 20 ml. por- 
tions of 1.0 N sodium hydroxide to form the water soluble, 
ether insoluble, sodium salts of the phenolic compounds. 
The ether phase was washed with three 4 ml. portions of 
distilled water to remove basic material and give a final 
wash which was neutral to litmus. The washings were 
added to the combined sodium hydroxide washes to give an 
aqueous solution containing the soluble salts of the 
phenolic-steroids. The ether phase containing the neutral 
formaldehydogenic steroid fraction was set aside for later 
quantitative analysis. The pH of the aqueous solution con- 
taining the salts of the phenolic-steroids was adjusted to a 
value of 9.0 by adding a few ml. of 10 N sulfuric acid. The 
phenolic-steroids were then extracted from this solution 


by shaking with four 20 ml. portions of ether. The ether 


extracts containing the steroids were combined, and the 
aqueous phase was discarded. The combined phenolic- 
steroid extracts were further purified by washing with a 

9 ml. portion of saturated sodium bicarbonate solution and 
a 9 ml, portion of 0.1 N sulfuric acid, and these washings 
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were discarded. This extraction procedure is similar to 
the one which Engel” has reported. 

In order to remove remaining impurities, the ether was 
removed from the phenolic-steroid extract by evaporation 
over a steam bath, and the residue was dissolved in 5 ml. 
of 30 per cent v/v methanol:benzene and this solution were 
passed through a chromatographic tube (8 mm. internal 
diameter) containing 1 gram of activated alumina, which 
had previously been washed and wetted with 4 ml. of ben- 
zene. The colored impurities were absorbed in a narrow 
yellow band at the top of the alumina column, while the 
phenolic-steroids were not absorbed from the methanol: 
benzene solution. Stimmel’° has used a similar column in 
studies of the phenolic-steroids. The column was washed 
with 8 ml. of the methanol:benzene solution to give a clear 
solution which was ready for the assay procedure. 

A fluorometric method similar to that reported by 
Cohen and Bates** was used for the quantitative determin- 
ation of the phenolic-steroids in the chromatographed 
methanol:benzene solution. In this procedure the methanol: 
benzene solution was evaporated to dryness and the resi- 
due was dissolved in a small amount of ethanol prior to the 
addition of sulfuric acid, which caused the development of 
a greenish-yellow fluorescence. The per cent fluorescence 
of this solution was measured with a photo fluorometer 
equipped with a lamp filter transmitting at 430 millimi- 
crons and a photocell filter transmitting at 520 millimi- 
crons. The results were expressed as micrograms of es- 
trone. 

The periodic acid oxidation method was used for the 
quantitative determination of the steroids in the neutral 
formaldehydogenic steroid fraction of the urinary ether ex- 
tract. The method used was similar to the one which has 
been reported by Corcoran and Page.** In this procedure 
the ether extract was evaporated to dryness under a stream 
of nitrogen by warming over a steam-heated hot plate. The 
steroid residue was moistened with glacial acetic acid and 
dissolved in water. A measured portion of this solution 
was oxidized with periodic acid to yield formaldehyde which 
was distilled from the mixture. The distillate was mixed 
with chromotropic acid and heated to give a purple-colored 
solution. The optical density of the colored solution was 
measured at 550 millimicrons and the results expressed 
as milligrams of 11-desoxycorticosterone. 

These steroid determinations were made on urine sam- 
ples which had been collected from the test subjects for 
three periods (day, night, and flight) in consecutive order 
so that each subject could serve as his own control when 
making the comparison of steroid excretion levels for the 
various periods. It was found that there was an increase 
in the excretion level of the phenolic-steroids during the 
flight periods as compared with both the day and night pe- 
riods for eleven of the thirteen subjects tested, while only 
six of the subjects showed an increase in the excretion 
level of the formaldehydogenic steroids during the flight 
periods. 

The “Binomial Test” was used to test the significance 
of the apparent change in steroid excretion during the 
flight periods. In the case of the phenolic-steroids a P 
value of 0.011 was found, indicating that the observed in- 
crease is statistically significant. With the formaldehydo- 
genic steroids a P value of 0.500 was found, indicating that 
the apparent absence of change in the excretion level dur- 
ing flight is statistically significant. 





SUMMARY 


The phenolic-steroid and formaldehydogenic steroid 
excretion levels were measured for normal male airmen 
during various periods of activity. 

Urine samples were collected from each subject for 
day, night, and flight periods. The samples were subjected 
to an enzyme hydrolysis procedure and then dehydrated by 
freeze-drying so that they could be stored until ready for 
the quantitative analysis. 

The dry urine residues were dissolved in water and 
extracted with diethyl ether to remove the steroid material. 
The phenolic-steroids were separated from the formaldehy- 
dogenic steroids by washing the ether extract with sodium 
hydroxide solution. The pH of the basic solution was ad- 
justed to 9.0 and the phenolic-steroids extracted with ether. 

The phenolic-steroid fraction was purified by absorb- 
ing the impurities on alumina, and the amount of steroid 
material was determined by the fluorometric method. 

The amount of neutral formaldehydogenic steroid ma- 
terial in the urinary ether extract was measured by the 
periodic acid oxidation method. 

It was found that there was an increase in the excretion 
level of the phenolic-steroids during the flight periods, and 
that this increase was statistically significant. The ex- 
cretion level of the formaldehydogenic steroids was not 
changed by the flight periods. 

It is suggested that measurements of the phenolic- 
steroid excretion levels would be of much value in future 
studies of aircrew stress. 
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METABOLISM OF LONG CHAIN FATTY ACIDS 
(L. C. Card No. Mic 58-7356) 


John C,. Dittmer, Ph.D. 
University of Washington, 1958 


Using 1-C**-palmitic, 1-C**-oleic, 1-C**-linoleic and 
1-C**-stearic acids, a detailed study of the incorporation 
and distribution of ingested fatty acids into the intestinal 
mucosal, neutral lipids and phospholipids, and the five 
major lipids of the liver of the rat has been investigated at 
four time intervals after feeding corn oil. The conversion 
of these fatty acids to other fatty acids has been observed 
and related to the general metabolic pathways of the in- 
gested fatty acids. No evidence for the active participation 
of the mucosal lipids in the absorption of fatty acids was 
observed nor could any role of the phospholipids in the 
syntheses of neutral lipids be determined. The pathway of 
the individual fatty acids was found to be complex and, al- 
though similar, not necessarily the same. 

During the course of this investigation, the fatty acid 
composition of the mucosal phospholipids and neutral lip- 
ids and the liver triglyceride, cholesterol ester, phospha- 
tidyl ethanolamine, phosphoinositide, and lecithin was de- 





termined, The asymmetric distribution of fatty acids be- 
tween the a and £ position of the lecithin was confirmed on 
the basis of the analysis of the individual fatty acids for all 
fatty acids except oleic acid. The fatty acid composition 
of the different liver lipids was found to be unique and did 
not vary with time after the ingestion of corn oil or with 
different groups of rats. Both the amount and fatty acid 
composition of the mucosal lipids varied with time after 
the ingestion of corn oil. 

Preliminary studies on the effect of feeding oils of dif- 
ferent fatt 7 acid composition on the metabolism of ingested 
fatty acids as been reported and a mechanism proposed to 
explain the major effects observed. The relative distribu- 
tion of ingested palmitic, stearic, oleic and linoleic acids 
in the red blood cell and plasma phospholipids and neutral 
lipids is reported, 

Microfilm $2.00; Xerox $6.00. 122 pages. 


STUDIES ON THE STRUCTURE OF 
ANTIMYCIN AND THE SYNTHESIS OF 
KINE TIN-9-8-D-RIBOP YRANOSIDE 


(L. C. Card No. Mic 58-7476) 


Roy Sandor Dombro, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor F. M. Strong 


Antimycin, an antibiotic first isolated at the University 
of Wisconsin [Dunshee, B. R. et. al., J. Am. Chem, Soc., 
71, 2436 (1949)| was degraded by mild alkaline hydrolysis 
into antimycic acid, formic acid, and a neutral compound 
which gives L(+)-methylethylacetic acid #nd an as yet un- 
identified keto acid on further alkaline treatment [Tener, 
G. M. et al., J. Am. Chem. Soc., 75, 1100 (1953)}. 

As usually prepared, antimycin consists of four active 
subcomponents and due to a limited supply of these, exten- 
sive degradation studies could not be carried out on the in- 
dividual components. In order to investigate the antimycin 
structure more fully, namely to determine the point and 
nature of the attachment of the antimycic acid to the neu- 
tral fragment, attention was turned to the synthesis of 
model compounds of one of the postulated antimycin struc- 
tures. 

One postulated structure has the antimycic acid linked 
to the a-position of a ¥-lactone. The model compound of 
this type which was synthesized was a-acetyl-a-n-butyl- 
¥-butyrolactone. The method of synthesis involved alkyl- 
ation of ethyl n-butyl acetoacetate by B-benzyloxyethyl io- 
dide followed by hydrogenolysis of the benzyl ether linkage 
to form a Y¥-hydroxy ester which spontaneously lactonized 
to give the desired lactone derivative. Although the infra- 
red spectrum of this model compound in the carbonyl re- 
gion was very similar to that of antimycin, its behavior 
towards alkali was markedly different, thus furnishing evi- 
dence against the a-acyl-¥-lactone type structure for an- 
timycin. 

An attempt was then made to synthesize a Y-lactone 
with an acylated amino acid in the a-position in order to 
approach more closely the postulated antimycin structure. 
This synthesis, which involved the acylation of a malonic 
ester derivative, ethyl benzyl ethylmalonate, with the acid 
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chloride of an N-acylamino acid, was unsuccessful. What 
was at first thought to be an N-acylaminoacyl chloride may 
have been an oxazolone hydrochloride which was unreactive 
towards the malonic ester derivative. At any rate, no con- 
densation product of the supposed acid chlorides of hippuric 
acid or N-acetylglyine with benzyl ethyl ethylmalonate could 
be obtained. 

Although antimycic acid was characterized by degrada- 
tion studies as N-(3-aminosalicyloyl)-L-threonine [Tener, 
G. M. et al., J. Am. Chem. Soc., 75, 3623 (1953)] its struc- 
ture was never rigorously proven by synthesis. An attempt 
was made to do so by initially condensing 3-nitrosalicylic 
acid with the methyl ester of DL-threonine using dicyclo- 

hexylcarbodiimide as the condensing agent. Only a non- 
crystallizable oil and no solid condensation product could 
be obtained, however. Attempts to hydrogenate and sapon- 
ify this condensation product also led to oily products. 
When the methyl ester of serine was used in place of that 
of threonine in this reaction a crystalline condensation 
product in which both the amino and hydroxyl groups of the 
serine ester were acylated by 3-nitrosalicylic acid was 
obtained. 

Kinetin, a substance found to stimulate cell division in 
plant tissue cultures was first isolated from an autoclaved 
sample of deoxyribonucleic acid [Miller, C. O., et al., J. 
Am, Chem. Soc., 78, 1375 (1956)]. The 9-8-D-ribofurano- 
side of kinetin (kinetosine) and kinetosine-5-monophosphate 
were also found to possess potent biological activity [Strong, 
F. M., Topics in Microbial Chemistry, John Wiley & Sons, 
New York, 1958; von Saltza, M. H. Ph. D. thesis, Univer- 
sity of Wisconsin, 1958]. It was considered that kinetin-9- 
8-D-ribopyranoside might also possess interesting biologi- 
cal properties and this compound was synthesized. Al- 
though it was not isolated in pure crystalline form by the 
condensation between furfurylamine and 9-(8-D-ribopyr - 
anosyl)-6-methyfmercaptopurine, the crude product had 
the same ultraviolet absorption as kinetosine, gave the 
Dische cysteine-70% sulfuric acid color test on paper 
chromatograms, and differed from kinetin and the starting 
material, 9-(8-D-ribopyranosyl)-6-methylmercaptopurine, 
chromatographically and spectrophotometrically. Biologi- 
cal tests on this substance, purified by paper chromatog- 
raphy, are now in progress. 

Microfilm $2.00; Xerox $6.20. 130 pages. 


reduce the size and complexity of treatment plants by seg- 
regation and separate treatment of certain components of 
a general plant discharge. 

In order to lay a foundation upon which future work with 
different groups of compounds may be undertaken, the in- 
fluence of the pertinent factors involved in oxygen demand 
measurements was studied using the lower fatty acids 
(C2-Cio) as substrate material. 

Differences in the methods used (Standard Dilution, Jug 
Dilution, and Warburg), cations to which a fatty acid radi- 
cal is attached (H, Na, K, Ca), and substrate concentration 
(2-10,000 ppm) have no effect on the rate or extent of oxi- 
dation. However, consistent 5-day B.O.D. values with 
10,000 ppm fatty acid could not be obtained using sewage 
seed because of variations in length of the lag period. 
Adaptation resulted in reduction in lag, but did not increase 
the rate of oxidation. With adapted seed, the 5-day B.O.D.’s 
of high fatty acid concentrations (100-10,000 ppm) were 
comparable with those obtained at lower concentrations, 
provided that the concentrations of nitrogen and phosphor - 
ous were increased to satisfy a B.O.D:N:P ratio of 100:5:1. 

By maintaining an initial B.O.D:N:P ratio of 100:5:1 or 
by substitution of nitrate instead of ammonia in the B.O.D. 
dilution water, it was possible to prevent nitrification from 
occurring. Thus, it was possible to make direct measure- 
ments of true carbonaceous oxygen demand for a period of 
at least 20 days. 

Differences in initial pH of the test solutions resulted 
in considerable variations in lag period, rates of oxidation, 
and consequently, the 5-day B.O.D. value of fatty acid. 

Optimum conditions were established for obtaining con- 
sistent and reliable 5-day B.O.D. values for these com- 
pounds. The ultimate B.O.D. (at 20 days) is the same 
under any condition where the nitrogen and phosphorous 
concentrations are sufficient. The ultimate B.O.D. of all 
the fatty acids show a definite relationship to the theoreti- 
cal oxygen demand based on complete combustion to car- 
bon dioxide and water. 

Carbon-balances have shown that a significant amount 
of biologically unoxidizable organic material remains as 
a by-product of the oxidative reaction in addition to carbon 

‘dioxide, water and cellular protoplasm. This fact illus- 
trates the inherent inadequacy of evaluating the effects of 
an industrial waste treatment plant effluent on the basis of 
only the B.O.D. test since possible by-products formed 
during the treatment process would not be measured in 
this test. Microfilm $2.00; Xerox $6.00. 121 pages. 


BIOCHEMICAL OXIDATION OF THE 
LOWER FATTY ACIDS 


(L. C. Card No, Mic 58-5683) STUDIES ON THE OCCURRENCE OF 


Peter Edward Gaffney, Ph.D. 
Rutgers University, 1958 


Major Professor: H. Heukelekian 


Consistent and reliable biochemical oxygen demand 
(B.O.D.) values are not available for pure organic com- 
pounds. Such data would be valuable from the standpoint 
of industrial waste treatment because if reliable B.O.D. 
values were available, and the quantity of chemical lost in 
a process was known, it would be possible to estimate the 
pollutional load contributed by that chemical to the treat- 
ment process or a stream. This approach may serve to 





B-AMINOPROPIONITRILE IN LEGUMES 
AND ITS METABOLISM IN THE RAT 


(L. C. Card No. Mic 58-7483) 
John Thomas Garbutt, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor F, M. Strong 


8-Aminopropionitrile (BAPN), the toxic agent in Lathy- 
rus odoratus, which produces the characteristic skeletal 
changes of “osteolathyrism” in rats, was first isolated as 
p-(N- ¥-L-glutamyl)-aminopropionitrile (I). 
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A part of this thesis describes attempts to isolate I 
from two other legumes - namely, Singletary peas (L. 
pusillus) and soybean oil meal. 

The isolation scheme employed was adapted from that 
used in the original isolation of I from L. odoratus, and 
involved an initial extraction of the ground peas with thirty 
per cent ethanol. The alcohol extract was further purified 
by removal of protein with lead acetate and distribution of 
the protein-free extract between ninety five per cent eth- 
anol and saturated aqueous potassium carbonate solution. 
The ethanol extract from this step was adsorbed on paper 
pulp, dried, and then extracted with n-butanol to remove 
colored material. Finally the dried, butanol-extracted 
pulp was exhaustively extracted with methanol in a Soxhlet 
extractor. 

When Singletary peas were treated in this manner a 
crystalline material (II) was obtained from the methanol 
extract which after recrystallization melted at 198-9°. Lee 
originally obtained a crystalline substance from Singletary 
peas which melted at 188-9°. Studies carried out on II 
showed it to contain BAPN and to be composed largely of 
compound I but contaminated by a ninhydrin positive im- 
purity. A yield of 1.3 g. of II per kg. of peas was obtained. 

No evidence has been found to show that either I or 
BAPN is present in soybean oil meal. The procedures used 
would have detected concentrations greater than 1-2 p.p.m. 

The second part of this thesis describes a study of the 
metabolism of C** cyano labeled BAPN in the rat. 

Labeled BAPN was administered to rats by stomach 
tube over a three day period. Examination of the excretory 
products and tissues showed that over eighty per cent of 
the radioactivity was found in the urine whereas smaller 
amounts were present in the feces and respiratory carbon 
dioxide, The tissues contained less than 1 per cent of the 
total dose fed. 

It was found that ninety per cent of the urinary radio- 
activity was precipitated with mercuric acetate (Neuberg 
procedure). Fractionation of the precipitated material by 
large scale paper chromatography and elution of the radio- 
active bands with water, resulted in finding five to six ra- 
dioactive fractions. Two of these have been identified as 
unchanged BAPN and cyanoacetic acid. These two sub- 
stances comprised sixty to eighty per cent of the urinary 
radioactivity and were present in the urine in approxi- 
mately equal amounts. 

Cyanoacetic acid was first detected in another labora- 
tory as a bright orange-pink spot on paper chromatograms 
of the urine which were sprayed with diazotized sulfanilic 
acid, Subsequently, this metabolite was isolated from both 
rat and rabbit urine and was first obtained as a crystalline 
solid, C7HioN,Os (II) melting at 94-96°. After further 
fractionation the metabolite was obtained as a crystalline 
product C3H3NOz2 (IV) melting at 67-68° and this was iden- 
tical with cyanoacetic acid. After IV was identified, II 
was later shown to consist of a complex of one mole of 
urea and two moles of cyanoacetic acid. This part of the 
work was accomplished in collaboration with two other in- 
vestigators. 

Distillation of the urine at both acid and alkaline pH 
showed very little of the urinary radioactivity to be of a 
volatile nature. Microfilm $2.00; Xerox $5.80. 119 pages. 











THE INHIBITION OF D-AMINO ACID OXIDASE 
BY D-AMINO ACIDS AND ITS POSSIBLE 
ROLE IN THE ANIMAL BODY 


(L. C. Card No. Mic 58-5821) 


Bernard Francis Gerulat, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Clarence P, Berg 


Young rats fed D-valine in an essential amino acid 
mixture which contained several of the other amino acids 
in the DL-form were reported to have failed to gain weight. 
Some years later evidence was obtained that D-valine pro- 
duced slow growth. Comparison of dietary mixtures indi- 
cated that the level of the other D-amino acids in the ear- 
lier diet might be interfering somehow with the utilization 
of D-valine. The inhibition was traced, first to D-leucine 
and D-isoleucine, and finally to D-leucine. 

This dissertation records tests in which slow growth 
was obtained with 0.7% D-valine when all of the other es- 
sential amino acids, including leucine and isoleucine were 
in the L-form. Inclusion of the leucine and isoleucine in 
the DL-form led to growth retardation, and this was further 
increased by the addition of D-leucine and D-isoleucine. 

D-Leucine had been assumed to impair the utilization 
of D-valine by competitively inhibiting the enzyme or the 
enzyme system involved in inversion, To test the assump- 
tion that deamination by D-amino acid oxidase might be 
involved, the determination of the influence of D-leucine 
on the deamination of D-valine in the presence of D-amino 
acid oxidase was undertaken. The source of the D-amino 
acid oxidase was an aqueous extract of an acetone powder 
of hog kidney. The tests were run at 37.5’, in the presence 
of pyrophosphate buffer pH 8.2, enzyme solution, a con- 
stant level of D-leucine and varying concentrations of D- 
valine. Oxygen uptake was noted and the ammonia produced 
in the reaction was determined. 

A plot of the microliters of Oz per milligram of solid 
(amount of acetone powder in the volume of aqueous ex- _ 
tract added in each experiment) in 20 minutes versus con- 
centration of D-valine indicated that the total oxygen up- 
take decreased as the level of D-leucine increased, and 
that at high concentrations of D-valine, the influence of D- 
leucine was less. Similar results were obtained when 
constant levels of D-leucine were added to varying concen- 
trations of D-isoleucine, D-phenylalanine, and D-methio- 
nine. 

A plot of the reciprocal of the oxygen uptake against the 
reciprocal of the substrate concentration, both with and 
without D-leucine, according to the method of Lineweaver 
and Burk, yielded curves which lay almost parallel to each 


other at high 1/S value, but curved toward the control plot 


at low 1/S values. The control plot without D-leucine was 
straight. Similar type curves were obtained for the other 
amino acids. An equation has been derived which seems 
to justify the assumption that the effect of D-leucine on the 
oxidative deamination of D-valine, D-isoleucine, D-phenyl- 
alanine and D-methionine by renal D-amino acid oxidase 
was competitive. 

In young rats fed an essential amino diet, no retarda- 
tion in rate of growth was obtained on diets which contained | 
D-phenylalanine or D-methionine when the leucine was fed 
in the DL instead of the I-form. Slow growth was observed 
on diets containing 0.7% D-valine and L-leucine, with a 
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weight loss on diets which contained D- as well as L- 
leucine, 

Manometric studies indicated that D-valine, D-isoleu- 
cine, D-methionine, D-phenylalanine, D-tryptophan, and 
D-threonine all influenced to some extent the oxygen up- 
take of each other. When combinations of D-valine and D- 
isoleucine, of D-valine, D-isoleucine, and D-phenylalanine, 
and of D-valine, D-isoleucine, D-phenylalanine, and D- 
methionine were incubated in the presence of an excess of 
D-amino acid oxidase, the oxygen uptake obtained was as 
much as 55% lower than the total calculated for the amino 
acids in the combination. Hence, the deamination of D- 
amino acids in general is influenced by other D-amino 
acids, L-Leucine was not inhibitory. Addition of flavine 
adenine dinucleotide did not lower the inhibition. Indirect 
evidence suggested that lowering of the oxygen uptake in 
the presence of D-leucine may have been due to a smali 
extent to the a-keto acids produced during the deamination. 
Tests with glutathione were inconclusive. 

Microfilm $2.00; Xerox $6.20. 128 pages. 


STUDIES ON ION BINDING AND ION 
EXCHANGE OF PROTEINS 
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Section I 


Studies on Calcium Binding by a-Casein 


A study was made of the calcium binding properties of 
a@-casein in hopes of elucidating the mechanism of gel for- 
mation and loss of viscosity in concentrated milks. 

Calcium binding was determined on 1% a-casein solu- 
tions by an equilibrium dialysis method at the assumed 
ionic strength of milk (0.145). Increasing the ionic 
strength of the solutions at pH 7.2 from 0.145 to 0.310 did 
not have a significant effect on the number of binding sites, 
but did decrease the value of the intrinsic affinity constant 
suggesting that the binding was electrostatic in nature. 
Raising the pH of the solution from 7.2 to 10.0 increased 
the number of binding sites without changing the intrinsic 
affinity constant indicating the calcium-a-casein bond 
strength was nearly the same at both pH values. Straight 
line plots obtained for r/A vs r showed that one type of 
binding site was predominant. From analysis of titration 
curves of a-casein in water solution and 107? M calcium 
solution, it appeared that the calcium binding sites on a- 
casein are far apart. 

From the results of these studies the number and 
strength of binding sites of the calcium-caseinate system 
does not depend on ionic strength in a manner such that gel 
formation could be interpreted as due to the increase in 
concentration of calcium or other salts upon reducing the 
volume of the milk. The variable protein concentration, 
its favoring of inter-molecular complexes at high concen- 
trations of protein, and the effect of heat treatment (partic- 
ularly on the whey proteins) remain as important areas for 
future investigations on the mechanism of gel formation. 





Section I 


The Synthesis of Dicarboxyl Cellulose for 
Protein Chromatography 


Periodate dialdehyde celluloses prepared from SW-40-B 
Solka Floc containing from 4 to 10% dialdehyde units have 
been converted to the corresponding dicarboxyl derivatives 
by oxidation with chlorous acid. The reactions take place 
in aqueous medium, and the products are easily isolated 
since this low level of substitution does not render them 
water soluble. Following investigation of reaction vari- 
ables, preferred conditions for the dialdehyde formation 
by periodate at 5°C. and pH 7.0 were found to be dependent 
upon the degree of aldehyde formation desired, a 10% ex- 
cess of periodate being sufficient to promote the conver - 
sion provided the time allowed was commensurate with the 
desired degree of aldehyde formation. Conditions optimal 
for recoverable carboxyl formation are excess 0.11 M so- 
dium chlorite and 0.1 M acetic acid at 20° C. with 24 hours 
total reaction time. The resulting product showed promise 
as an ion exchanger capable of effecting chromatographic 
separation of polypeptides, proteins and viruses. A method 
is proposed for the synthesis of the amino analog of this 
ion exchanger. Microfilm $2.00; Xerox $4.40. 85 pages. 


THE NITROGEN RELEASE BY DIAPHRAGMS 
OF TWO INBRED STRAINS OF MICE AND 
THE EFFECT OF HORMONES ON THIS RELEASE 


(L. C. Card No. Mic 58-7657) 


John MacClenahan Marsh, Ph.D. 
Brown University, 1958 


In an early study on the nitrogen metabolism of the 
A/Fn and I/Fn strain of mice, it was found that the A/Fn 
mice grew at a much more rapid rate than the I/Fn ona 
10% protein diet. The latter strain showed a significant 
increase in growth rate when fed a 30% protein diet, 
whereas the growth rate of the A/Fn mice was not changed 
by this higher level of protein intake (Fenton and Carr 
1951). One interpretation of these results was that the 
I/Fn mice had a higher protein turnover than the A/Fn 
animals. This hypothesis was tested by the use of the ni- 
trogen balance technique, and it was found that the I/Fn 
mice did destroy tissue protein at a faster rate than the 
A/Fn mice (Fenton and Marsh 1956). 

The further investigation of this problem using an in 
vitro technique comprises the investigation presented here. 
There were two aims of this study. The first was to apply 
an in vitro technique described by Kline (1949) to the study 
of the differences in nitrogen metabolism that had been 
observed for the two strains of mice. Secondly, it was 
hoped to characterize the endocrine patterns of the A/Fn 
and I/Fn mice relative to protein metabolism. 

A study of the nitrogen release from the diaphragms of 
the A/Fn and I/Fn mice to an artificial medium was under- 
taken. However, before reproducible results could be ob- 
tained several modifications of older methods were nec- 
essary. Initial wet weight was found to be the proper 
basis of reference for this procedure. However, only when 
care was taken not to wet the tissue before weighing could 
an accurate measure of the amount of incubating diaphragm 
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be made. The diaphragms were incubated at 38°C for 3 
hours in an oxygenated Krebs-Ringer bicarbonate buffer. 
The amount of nitrogen released to the medium was deter - 
mined by the Folin-Ciocalteu method (Folin and Ciocalteu 
1927). 

The rate of release from the diaphragms of the I/Fn 
mice was 30% greater than that of the A/Fn mice. This 
difference was shown to be highly significant (P = 0.0001). 

Analysis of the nitrogenous material was carried out 
using paper electrophoresis, paper chromatography and 
the precipitin test. The results obtained with the first two 
methods suggested that the proteins released from the di- 
aphragm of the A/Fn and I/Fn mice were qualitatively dif- 
ferent. The cross reactions of the proteins of the two 
strains of mice in the precipitin test indicated that they 
were chemically closely related. However, a more sensi- 
tive test than the precipitin test used here would be neces- 
sary to establish any chemical dissimilarity. 

The effect of acute and chronic hormone treatment on 
the nitrogen release of the two strains of mice was inves- 
tigated. Hormones were administered to intact animals at 
doses which were designed to mask the normal output of 
the hormone in question. By overloading the mice with a 
certain hormone, their suspected differences in normal 
hormone output would be reduced to a negligible amount, 
and the difference in nitrogen release should be abolished 
if it is due to this hormone. No effects of insulin, acute 
thyroxin or adrenal cortical extract treatment were ob- 
served. The results of growth hormone were inconsistent, 
but in the more controlled experiments growth hormone 
increased the rate of nitrogen release of the A/Fn mice 
without affecting the I/Fn strain. Chronic thyroxin treat- 
ment also enhanced the nitrogen release of the A/Fn mice 
but did not affect the I/Fn strain. The difference in nitro- 


gen release for the control A/Fn and I/Fn mice was abol- 
ished by this treatment (P = 0.17). 
Microfilm $2.00; Xerox $3.00. 42 pages. 


THE ENZYMIC OXIDATION OF 
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The proteins of an extract of wax bean roots were frac- 
tionated by ammonium sulfate precipitation. The ratio of 
indoleacetic acid (IAA) oxidizing activity to manganese ox- 
idizing activity was constant in the different fractions. 
Extracts of quackgrass rhizomes showed seasonal varia- 
tion in protein content and in enzymic activity, but the re- 
lationship of peroxidatic activity, manganese oxidizing 
activity and IAA oxidizing activity was constant. A puri- 
fied horseradish peroxidase preparation was fractionated 
chromatographically on a column of Dewex 2 ion exchange 
resin. Peroxidatic activity, manganese oxidizing activity 
and IAA oxidizing activity were not separated. It has been 
concluded that IAA oxidizing activity, in these cases, is a 
facet of peroxidase activity; the relationship of IAA oxi- 
dizing activity and manganese oxidizing activity is not 
necessarily causal, although it seems likely that it is. 





The peroxidase -catalyzed oxidation of phloroglucinol 
has been described. It is similar to the reported oxidation 
of resorcinol, which has been implicated in the initiation of 
IAA oxidation, in that manganese is required for the reac- 
tion, and that more than 1 mole of oxygen is taken up for 
each mole of substrate destroyed. The phloroglucinol oxi- 
dation is different from the resorcinol oxidation in that it 
is not inhibited by pyrophosphate. 

It was discovered that peroxidase can catalyze the oxi- 
dation of cerium. Cerium is the only metal besides man- 
ganese whose ions are known to be oxidized by a perox- 
idase system. Cerium also was found to substitute for 
manganese in the peroxidase-catalyzed oxidations of IAA, 
2-nitropropane and reduced diphosphopyridine nucleotide 
(DPNH). With the exception of the slight enhancement of 
DPNH oxidation by cobalt, cerium and manganese are the 
Only metals known to enhance peroxidase -catalyzed oxida- 
tions. 

The effects of pH on the oxidation of DPNH in the pres- 
ence of manganous, cerous and cobaltous ions were exam- 
ined, With cerous ions the pH optimum was 5.0, and with 
manganous ions the pH optimum was 7.5. At pH 7.5 cerous 
and cobaltous ions inhibited the oxidation of DPNH in the 
presence of manganous ions, 

IAA oxidation was inhibited by the metal chelators, cit- 
rate and pyrophosphate, when either manganese or cerium 
was used as the metallic cofactor. Inhibition by the che- 
lators was reduced when the concentration of manganese 
was increased, or when the concentration of IAA was in- 
creased. Concentrations of resorcinol in excess of the op- 
timum for IAA oxidation enhanced the inhibition by a given 
concentration of chelator. 

Catechol increased the oxidation of manganese at low 
concentration (10~” to 107° M) and inhibited at higher con- 
centrations. Catechol inhibited the non-enzymic oxidation 
of IAA by manganic ions, the inhibition being complete at 
10-* M. The effect of catechol on the enzymic oxidation of 
IAA was a composite of its effects on the two partial reac- 
tions: enhancement at low concentrations and complete 
inhibition at 10~* M. The inhibition of IAA oxidation by 
catechol is consistent with its action as an inhibitor of free 
radical chain reactions, but the possibility of its direct 
reaction with manganic ions can not be excluded. 

Hydroquinone and supra-optimal concentrations of res- 
orcinol inhibit the enzymic oxidation of IAA. These inhib- 
itions are consistent with the action of these compounds as 
free radicai chain transfer agents. 

The depression of IAA oxidation by a naturally occur- 
ring inhibitor found in quackgrass rhizomes increased ap- 
proximately exponentially as the concentration of the inhib- 
itor was increased. This inhibition was comparable to in- 
hibition of autoxidation of benzaldehyde by anthracene. 

The effect of pH on the enzymic oxidation of IAA was 
complicated by a pH dependent inactivation of the enzyme. 
Anomalous results with phthalate, succinate, acetate and 
phosphate buffers were resolved when a protective protein 
was added to the reaction mixture. When a protective pro- 
tein was added, a pH optimum of 5 was observed with the 
above buffers, although the shape of the pH-activity curve 
varied somewhat among the buffers used. Citrate buffer 
gave a pH optimum of about 3. These results were helpful 
in explaining the wide variation in pH optima for IAA oxi- 
dizing enzymes described in the literature. 
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STUDIES ON THE METABOLISM OF 
a-TOCOPHEROL IN MAMMALIAN 
ERYTHROCYTES: RELATIONSHIP TO 
THE REDUCING LIPIDS PRESENT 


(L. C. Card No. Mic 58-2894) 


George J. Neumann, Ph.D. 
The University of Buffalo, 1958 


Data are presented which indicate that a-tocopherol as 
such is not the major constituent of the mammalian eryth- 
rocyte reducing lipids. The major constituent (ERM) has 
a solubility range in organic solvents comparable to that of 
tocopherol, but also appears to be water soluble. The 
chromatographic behavior of ERM on a number of columns 
is comparable to that of tocopherol, but differs in that the 
unsaponified ERM does not move on Florisil columns de- 
veloped with isooctane, while the saponified ERM moves at 
the same rate as tocopherol. The paper chromatographic 
behavior of ERM is strikingly different from that of tocoph- 
erol in a number of systems. Beef ERM can be isolated on 
Whatman #1 paper using 4:1:5 butanol-acetic acid-water as 
solvent. The spectrum obtained from the paper is similar 
to that of a-tocopherol, with a maximum at 2910 A. Com- 
parable results were not obtained with human ERM under 
‘the conditions used. 

The concentration of ERM in vitamin E deficient rat 
erythrocytes was about 90% lower than that in normal rats. 

Preliminary experiments indicated the ability of human 
and vitamin E deficient rat erythrocytes to absorb tocoph- 
erol upon incubation in a suspension of tocopherol in Tween 
80. However, incubation of erythrocytes in the absence of 
tocopherol led to a greater increase in ERM than incuba- 
tion in the presence of tocopherol. 
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CYTOCHROMES OF AZOTOBACTER VINELANDII 
(L. C. Card No. Mic 58-7521) 





Norbert Paul Neumann, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. H. Burris 


The work of Tissiéres and Burris (1956) and Tissiéres 
(1956) on the soluble cytochrome c type pigments (cyto- 
chromes c4 and cs) of the nitrogen-fixing bacterium Azoto- 
bacter vinelandii has been extended to permit a study of 
the physical properties of these substances. The original 
method of purification was modified by replacing the final 
electrophoretic purification on paper with chromatography 
on a column of modified cellulose. Experiments with par- 
tially purified extracts containing cytochromes c,4 and Cs 
showed that of a number of adsorbents and ion-exchange 
materials tested, including Amberlite IRC-50, calcium 
phosphate gel, diethylaminoethyl- and carboxymethylcellu- 
loses, the properties of carboxymethylcellulose at pH 5.0 
in low ionic strength buffer proved to be the most useful. 
Chromatographic purification on carboxymethylcellulose 
produced a very efficient separation of the two pigments. 
On the basis both of iron contents and spectral properties, 
this modification produces preparations which are some- 





what purer than those obtained by the older electrophoretic 
method. In addition, both pigments have been obtained in 
crystalline form. 

Physical studies indicated that the isolated pigments 
are not completely homogeneous. Electrophoretic experi- 
ments revealed the presence of about 7% of a colorless 
impurity in the cytochrome c,4 preparation. In addition, 
the main colored boundary, both of cytochrome Cc, and Cs 
split into two peaks. The full significance of this phenom- 
enon is not yet apparent, but the splitting probably can be 
attributed either to modification of a portion of each pig- 
ment during isolation or to differences in the mobilities of 
the oxidized and reduced forms of each pigment. 

Sedimentation coefficients also have been determined. 
Only a single sedimenting boundary was observed for each 
cytochrome, although the broad boundary for cs indicated 
the presence of several molecular species. This broad 
boundary and data from measurements of sedimentation 
equilibrium, suggest that cytochrome cs undergoes molec- 
ular association. A summary of most of the data reported 
for the two pigments in this thesis is presented in the fol- 
lowing table. 


Table 7 


Properties of cytochromes C4 and C5 





C4 Cs 





0.50 % 0.48 % 
11,600 


1.6 S (27° C) 


Iron content 
Minimum molecular weight 
Sedimentation coefficient* 2.7 S (24° C) 


Electrophoretic mobility* 
(cm.*/volt-second) 


-2.36 x 107° 
-1.87 x 107° 


~-2.35 x 107° 
-1,89 x 107° 


a. fast component 
b. slow component 


Spectral properties 


a -band (reduced) 550-1 mu. 554-5 mu. 
B-band (reduced) 522 mu. 524 mu, 
6 -band (oxidized) 409 mu. 414 mu, 
¥-band (reduced) 414 mu. 418 mu. 
6-band (reduced) 314 mu. 318 mu. 


**R(¥/a) (reduced) 6.5 6.0 
R(a/p) (reduced) 1.3 1.4 
R(a/270) 1.27 1.19 





*Sedimentation studies were performed with 0.1 M KCl 
of pH 5.0 and electrophoretic studies with 0.1 M tris 
acetate buffer of pH 8.6. 
**R(a/b) is defined as the ratio of light absorption at wave- 
length a to that at wavelength b. 
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A STUDY OF THE ESSENTIAL GROUPS OF 
PORCINE PANCREATIC AMYLASE AND OF 
TAKA AMYLASE ACETYLATION WITH 
ACETIC ANHYDRIDE 


(L. C. Card No. Mic 58-2707) 


Iidiko Radichevich, Ph.D. 
Columbia University, 1958 


The present research was undertaken to investigate the 
essential groups of two important crystalline alpha amyl- 
ases: porcine pancreatic amylase and taka amylase from 
the mold Aspergillus oryzae. These two amylases are of 
special interest because they represent the two extremes 
so far observed in the action of alpha amylases on the 
same well defined substrates. 

The results of the reaction of crystalline porcine pan- 
creatic amylase and of recrystallized taka amylase with 
acetic anhydride under conditions, that in themselves 
cause no inactivation of the amylases, are reported here. 

Crystalline porcine pancreatic and crystalline taka 
amylase, each dissolved in half saturated sodium acetate 
solution, were made to react with acetic anhydride at 0°. 
The extent of acetylation of the primary amino and of the 
phenolic hydroxyl groups of porcine pancreatic and of the 
primary amino groups of taka amylase and the inactiva- 
tion of the enzymes were followed simultaneously. The 
unreacted amino groups of pancreatic amylase were meas- 
ured by a modified ninhydrin procedure and by the Van 
Slyke method and those of taka amylase by the ninhydrin 
reaction. The remaining free phenolic hydroxyl groups of 
pancreatic amylase were detected by their optical den- 
sities at 280 Mu. The dinitrophenylation method of Sanger 
was used to differentiate the extent of acetylation of the 
alpha primary amino groups and of the epsilon primary 
amino groups and to correlate these values to the loss in 
amylase. activity. 

The data show that as the concentration of acetic an- 
hydride is increased there is a corresponding decrease in 
amylase activity as well as in the remaining free primary 
amino groups of the proteins. 

Previous investigations by Little and Caldwell on puri- 
fied porcine pancreatic amylase indicated that the free 
primary amino groups are responsible for its starch split- 
ting action. The quantitative evidence accumulated here, 
reveals that with the two homogeneous, crystalline en- 
zymes only approximately 50% of the free primary amino 
groups of porcine pancreatic and 55% of the free primary 
amino groups of taka amylase are acetylated when all of 
their amylase activities are lost. Evidently the alpha and 
some of the epsilon amino groups of this protein are ace- 
tylated when complete inactivation is reached. Some of 
the primary amino groups are not available for acetyla- 
tion under the conditions used, nor are these residual free 
primary amino groups involved in the amylase activities. 

The rapid decrease in activities in the early stages of 
acetylation and the partial hydrolysis of N-acetyl groups 
of the two amylases with a corresponding increase in bio- 
logical action could be taken as an indication that the alpha 
amino groups are of primary importance in the structures 
responsible for the amylase activity of these two crystal- 
line amylases. The results of the quantitative dinitrophen- 
ylation studies on pancreatic amylase support the assump- 
tion that the primary alpha amino groups are more 
readily acetylated than the free primary epsilon amino 








groups and play a more important part in the active cen- 
ters responsible for the biological action of this enzyme. 
On this point, additional evidence is required for taka am- 
ylase., 

The phenolic hydroxyl groups of pancreatic amylase 
undergo more or less acetylation by acetic anhydride under 
the experimental conditions employed here. This O- 
acetylation of its tyrosine residues appears to have little, 
if any, importance upon the amylase activity of pancreatic 
amylase. Microfilm $2.00; Xerox $4.80. 91 pages. 


THE SYNTHESIS AND METABOLISM OF 
VITAMIN C LABELED AS L-ASCORBIC 
ACID-2,3 ,4,5,6-C** 


(L. C. Card No. Mic 58-2712) 


Stanley Rudoff, Ph.D. 
Columbia University, 1956 


Earlier in vivo tracer studies of vitamin C labeled as 
L-ascorbic acid-1-C** provided information on its over- 
all metabolism and tissue distribution in normal and scor- 
butic guinea pigs. However, the specific labeling with C** 
in carbon-1, only provided information as to the nature of 
metabolites arising from the tagged carboxyl group but 
gave no indication as to the nature of metabolites derived 
from the rest of the chain. 

The synthesis of L-ascorbic acid-2,3,4,5,6-C** (I) re- 
ported herein, was undertaken to obtain information re- 
garding the metabolic fate of the carbon chain other than 
carbon-l. I was prepared in 30 per cent over-all yield 
from D-glucose-U-C™, L-xylose-U-C™, the key interme- 
diate in the synthesis, was prepared from D-sorbitol-U-C™ 
via an improved synthesis of 2,4 mono benzylidene D- 
sorbitol. The reported modifications represent an im- 
proved synthesis of the rare L-pentose from sorbitol. 

Cupric acetate oxidation of the uniformly labeled pen- 
tose under controlled conditions, gave the corresponding 
labeled osone which was treated with non-isotopic potas - 
sium cyanide to yield L-imino ascorbic acid-2,3,4,5,6-C’*. 
Hydrolysis of the imino group in 2.5 N hydrochloric acid 
gave I which was isolated by an improved procedure using 
Duolite A-3 resin in the acetate form. Elution with 2 N 
formic acid followed by solvent fractionation gave isotopi- 
cally and chemically pure material having a specific ac- 
tivity of 3.65 uc/mg. 

I was injected intraperitoneally into normal guinea pigs. 
After 24 hours, 11-45 per cent of the injected activity ap- 
peared as respiratory C**Oz and7-8 per cent was excreted 
in the urine, The respiratory data indicate that the princi- 
pal pathway of ascorbic acid metabolism involves exten- 
sive degradation of the chain beyond carbon-1. 

About 7 per cent of the urinary activity was recovered 
as ascorbic acid. An equal quantity was present as labeled 
oxalic acid, in agreement with earlier results obtained 
with L-ascorbic acid-1-C** (I). In contrast to the results 
of earlier experiments with II, only 38-61 per cent of the 
radioactivity present in liver tissues could be accounted 
for as free ascorbic acid, indicating an appreciable incor - 
poration of C** to other tissue components. 

Glucose, isolated from liver glycogen, was essentially 
uniformly labeled and had incorporated 0.52 per cent of 
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the injected activity of I. From these results it would ap- 
pear that a glucogenic role can be ascribed to metabolites 
of ascorbic acid. A pathway in which ascorbic acid is de- 
graded to 3-carbon fragments from positions 4,5 and 6 
which, after epimerization to the D configuration, may 
enter the glycolytic scheme to recombine and form uni- 
formly labeled glucose, is consistent with these findings. 
The labeled triose may also be further metabolized via 
pyruvate. Such a pathway would account for the presence 
of considerable amounts of unidentified radioactive prod- 
ucts present in the urine and liver of guinea pigs injected 
with I. The metabolism of I in normal guinea pigs thus 
indicates extensive degradation of the carbon chain result- 
ing in the formation of metabolic fragments which can be 
converted to the well established intermediates of glyco- 
lysis. Microfilm $2.00; Xerox $4.00. 72 pages. 


SOURCES OF DIETARY NITROGEN 
FOR GROWING CHICKS AND RATS 


(L. C. Card No. Mic 58-7538) 


Thomas Wesley Sullivan, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professors H. R. Bird and C, A, Baumann 


Nitrogen-free analogues of glycine, methionine, phenyl- 
alanine, aspartic acid, and alanine were added with urea 
and related compounds to low-protein chick diets. Sucrose 
and isolated soybean protein (Drackett C-1) were the 
major ingredients in these diets, which contained from 12 
to 14 per cent of protein. In the absence of additional ni- 
trogen, the hydroxy analogues of methionine (calcium -2- 
hydroxy-4-methiobutyric acid (MHA)) and of glycine (so- 
dium glycolate) failed to support growth equivalent to that 
observed with the alpha amino compounds. Additions of 
diammonium citrate or urea to the MHA diets caused a 
marked increase in growth and an improvement in feed 
efficiency over MHA alone. Urea, added to the sodium 
glycolate supplemented diets, likewise increased weight 
gains and improved feed efficiency. However, the addition 
of urea to similar diets containing cinnamic acid, DL- 
malic acid or sodium pyruvate did not increase growth. 
Urea at 1 per cent in purified low-protein diets and up to 
6 per cent in a practical diet was tolerated rather well by 
growing chicks. Uric acid and urea analyses of the blood 
of chicks showed that only the blood urea increased when 
dietary urea was increased. Dietary additions of urease 
appeared to improve the utilization of urea by growing 
chicks. No improvement in growth or feed efficiency re- 
sulted when urea was added with MHA and sodium glycolate 
to high-corn diets supplemented with crystalline amino 
acids. 

Several activities of DL-methionine and its hydroxy 
analogue (MHA) were compared at appropriate levels in 
suitable test diets for growing rats. In general, MHA was 
equivalent to methionine on a molar basis in eliciting a 
variety of physiological effects. These included growth 
promotion on diets limiting in methionine, growth depres- 
sion in the presence of limiting vitamin Be, imbalance or 
“antilipotropic” effects in low-protein diets, lipotropic ef- 
fects in high-fat diets, and protective effects against sele- 





nium and ethionine. In the presence of high dietary fat, 
MHA showed slightly greater linotropic activity, while DL- 
methionine appeared to offer more protection against the 
deleterious effects of ethionine. Two strains of rats re- 
sponded differently to DL-methionine in the presence of 

0 p.p.m, of dietary selenium. Apparently MHA is readily 
converted to methionine even in animals subjected to a 
considerable variety of dietary stresses. 

The protein value of various fish meals for starting 
chicks was determined by using an all-vegetable-protein 
diet containing 17 per cent of protein. A sufficient amount 
of each fish meal was used to replace 4 per cent of the 
dietary protein furnished by soybean meal or by an equal 
combination of soybean and cottonseed meals. Differences 
in chick growth and feed efficiency indicated that consid- 
erable variation exists in the protein value of various fish 
meals. These differences were apparently due to differ - 
ences in the starting material, and to variables in proc- 
essing. Based on the nutritive value of their protein, the 
herring meals, GF-20 and GF-64, and rosefish meal 
EBGH-2 were superior products. Anchovy meal GE-16, 
which was almost as good as herring meal GF -20, and 
tuna meal GE-23 ranked next. Two menhaden meals, 
GG1-365 and GG3-3A85, were of intermediate value. Tuna 
meal GE-24 was of low-intermediate value. Yellowfin 
tuna meal GE-8 and two other tuna meals, GF-627 and 
GF-631, which were dried at 390°F for 3 hours, were def- 
initely of inferior quality. This procedure appeared to be 
a very satisfactory method for determining the supple- 
mentary protein value of fish meals which are commonly 
used in chick starting rations, containing soybean meal or 
soybean and cottonseed meals as the major protein 
sources. Microfilm $2.25; Xerox $8.00. 171 pages. 


THE SYNTHESES AND PROPERTIES OF 
THE NUCLEOTIDE OF KINETIN AND 
OF SOME KINETIN ANALOGS 


(L. C. Card No. Mic 58-7546) 


Malcolm Hugo Von Saltza, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor F., M. Strong 


Kinetin (6-furfurylaminopurine) has the important bio- 
logical property of promoting cell division in many plant 
tissues. Therefore, some analogs have been prepared and 
tested for biological activity. 

The analogs were assayed at concentrations of 20 ug. - 
4 mg. per 1. for cell division promoting activity with to- 
bacco stem callus tissue cultures. Inhibition studies were 
carried out with kinetin present at a concentration of 200 
ug. per 1. and the substance to. be tested at concentration 
of 1 to 2 mg. per l. 

The intermediate, 2-amino-6-chloropurine, was pre- 
pared and reacted with the proper amines to give the ana- 
logs 2-amino-6-furfurylaminopurine and 2-amino-6-benz- 
ylaminopurine which were found to be less active than 
kinetin. 

The analogs 6-(1-piperidylamino)purine, 6-(2-naphthyl- 
amino)purine and 6-(8-phenoxyethylamino)purine were 
prepared by reacting 6-methylmercaptopurine with the 
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amines. 6-(8-phenoxyethylamino)purine was as active as 
kinetin in promoting cell division. The other two analogs 
as well as 6-cyclohexylaminopurine, 6-(1-naphthylamino) - 
purine and 6-(5-hydroxy-1-naphthylamino)purine prepared 
from 6-chloropurine were only one fifth to one tenth as 
active as kinetin. None of the analogs prepared inhibited 
the bioactivity of kinetin. 

Some attempts were made to prepare other analogs. 2- 
Furfurylamino-4,5-diaminopyrimidine was prepared, but 
efforts to obtain 2-furfurylaminopurine from it by cycli- 
zation were not successful. 

Using 6-furfurylamino-9-8-D-ribofuranosylpurine (ki- 
netosine) as the starting material, the nucleotide, 
kinetosine-5'-monophosphate (KMP) was prepared. 

In a model reaction 2',3'-O-isopropylidene adenosine 
prepared by reacting adenosine with acetone and zinc chlo- 
ride, was isolated in 78% yield by a new procedure based 
on the use of 8 N ammonia for working up the reaction 
product. 

Kinetosine was reacted with anhydrous acetone and 
zinc chloride to give 2',3'-O-isopropylidene kinetosine 
which, after paper chromatographic purification, was ob- 
tained as an amorphous material. This material was 
phosphorylated with one equivalent of phosphorous oxychlo- 
ride in dry pyridine. After the O-isopropylidene group was 
removed with mild acid hydrolysis, the products were 
fractionated on a Dowex 2 ion-exchange column, 

Three successive peaks from the column were shown 
to contain kinetosine, adenosine-5'-monophosphate and 
KMP. The first two peaks were identified by paper chro- 
matography and their ultraviolet spectra. 

The material in the third peak was shown to have molar 
ratios of purine: ribose: total phosphate: acid labile 
phosphate: 5'-phosphate of 1.0: 1.05: 0.88: 0.02: 0.91, 
respectively. The purine moiety was determined by meas- 
uring its absorption at 266 my and assuming an €(max.) of 
19,200, equal to that of kinetosine. The 5'-phosphate was 
determined as the orthophosphate released by a purified 
o'-nucleotidase. 

Since the ultraviolet spectrum, pH 1.7, A(max.) 264.5 
mu, A(min.) 234.5 mu; pH 7.15, A(max.) 266 muy, A (min.) 
234 mu; pH 11.1, A(max.) 266.5 my, A(min.) 234 my, was 
similar to that of kinetosine, and a pink spot given by a 
cysteine - 70% sulfuric acid spray reagent coincided with 
the ultraviolet absorbing spot on a paper chromatogram, 
the 6-furfurylamino group was present. The material 
therefore was kinetosine-5'-monophosphate. 

KMP apparently loses its furfuryl group when heated in 
acidic conditions, and AMP is formed. 

In preliminary tests with the tobacco callus assay KMP 
has been found to be as active in promoting cell division 
as kinetin on a molar basis. 

Microfilm $2.00; Xerox $6.60. 140 pages. 
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STUDIES IN THE SYNTHESIS OF DERIVATIVES 
OF BORAZENE: THE PREPARATION OF N- 
TRIMETHYL-B-TRIALKOXYBORAZENES AND 

N-TRIMETHYL-B-TRIPHENOXYBORAZENE 


(L. C. Card No. Mic 58-7131) 


Mildred Jane Bradley, Ph.D. 
The University of Florida, 1958 


Although several derivatives of borazene with substitu- 
ents on the boron atoms are known, as yet no borazene has 
been prepared with any group on the nitrogen atoms other 
than hydrogen, phenyl, or alkyl groups. The monohydro- 
chloride of 1,1-dimethylhydrazine was reacted with lithium 
borohydride, sodium borohydride, or boron trichloride 
under conditions normally used in the synthesis of N- 
alkylborazenes by the reactions of amine hydrochlorides 
with these compounds. The products of the borohydride 
reactions were hydrogen and a white solid, nonvolatile at 
180°C under a pressure of 0.10 mm of Hg, insoluble in 
nonpolar solvents, and soluble with reaction in water, al- 
cohols, and amines. The products of the boron trichloride 
reaction were hydrogen chloride and a dark, slightly tarry 
material which was also nonvolatile, insoluble in nonpolar 
solvents, and soluble with reaction in water and alcohols. 
No N-dimethylaminoborazenes were obtained. We believe 
that polymers are formed in these reactions. 

Most borazene derivatives have been prepared by start- 
ing with the appropriate substituent on nitrogen and boron 
atoms and synthesizing the ring, rather than starting with 
a borazene ring and substituting on the ring. In this study, 
however, the sodium salts of alkyl alcohols and phenol 
have been reacted with N-trimethyl-B-trichloroborazene 
in a nonpolar solvent to yield B-alkoxy- and B-phenoxy- 
borazenes. By this method the following new compounds 
have been prepared: 


N-trimethyl-B-trimethoxyborazene 
N-trimethyl-B-triethoxyborazene 
N-trimethyl-B-tri-n-propoxyborazene 
N-trimethyl-B-triisopropoxyborazene 
N-trimethyl-B-tri-n-butoxyborazene 
N-trimethyl-B-tri-tert-butoxyborazene 
N-trimethyl-B-triphenoxyborazene 


Boiling points, melting points, refractive indices, and anal- 
yses for these compounds are given. Duplicates of the 
infra-red spectra are included, and these spectra are dis- 
cussed qualitatively. Identification by infra-red spectra 

of the alcohols resulting from the hydrolysis of the alkoxy- 
borazenes indicates that no rearrangement within the 
alkoxy groups occurs during the synthesis of the alkoxy- 
borazenes. 

When added to N-trimethyl-B-trichloroborazene in 
benzene solution at room temperature, aliphatic alcohols 
and phenol cleave the boron-nitrogen ring to produce 
methylamine hydrochloride and the corresponding borate 
esters. Microfilm $2.00; Xerox $5.00. 97 pages. 
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A STUDY OF THE SYNTHESIS OF SOME 
DERIVATIVES OF BORAZENE BY 
GRIGNARD-TYPE REACTIONS 


(L. C. Card No. Mic 58-7136) 


James Joseph Harris, Ph.D. 
The University of Florida, 1958 


The object of this research has been the development 
of synthetic methods for the preparation of borazene de- 
rivatives using Grignard-type reactions. For this purpose 
the reaction of B-haloborazenes with magnesium and with 
Grignard reagents has been investigated. 

It has been found that magnesium reacts readily with 
B-tribromoborazene. Magnesium will also react with N- 


trimethyl-B-trichloroborazene under the proper conditions. 


Grignard reagents react with N-trimethyl-B-trichloro- 
borazene to form N-trimethyl-B-trialkyl or allyl-borazene 
in good yields. By using less than the theoretical quantity 
of Grignard reagent, it is possible to prepare partially- 
alkylated N-trimethyl-B-chloro-B-alkyl-borazene. Using 
this reaction, N-trimethyl-B-triethylborazene, N- 
trimethyl-B-triallylborazene, N-trimethyl-B-tri-(n-butyl) - 
borazene, N-trimethyl-B-chloro-B-di-(n-butyl) -borazene, 
N-trimethyl-B-dichloro-B-(n-butyl) -borazene, and 1,4- 
di(N-trimethyl-B-di-(n-butyl) -borazene) butane have been 
prepared. The refractive indices and reduced-pressure 
boiling points for the above compounds are listed. Grig- 
nard reagents react with B-trichloroborazene, and with 
B-tribromoborazene to form B-trialkylborazene, but the 
yields are poorer than those obtained using N-trimethyl- 
B-trichloroborazene. 

It has been established that sodium ethylate reacts with 
B-trichloroborazene to yield B-triethoxyborazene. 

It has been found that B-tribromoborazene reacts with 
tetrahydrofuran to form a 3:1 addition compound. 

The infrared spectra of B-trichloroborazene, B-tri- 
bromoborazene, B-triethoxyborazene, N-trimethyl-B- 
trichloroborazene, N-trimethyl-B-triethylborazene, N- 
trimethyl-B-triallylborazene, N-trimethyl-B-tri-(n-butyl) - 
borazene, N-trimethyl-B-chloro-B-di-(n-butyl) -borazene, 
N-trimethyl-B-dichloro-B-(n-butyl) -borazene, 1,4-di-(N- 
trimethyl-B-di-(n-butyl) -borazene) butane, and B-ethyl- 
B-diethoxyborazene have been obtained. 

Microfilm $2.00; Xerox $4.80. 92 pages. 


THE RARE EARTH ELEMENTS AND THEIR 
COMPOUNDS: HOMOGENEOUS PRECIPITATION 
STUDIES OF THE YTTRIUM EARTHS 


(L. C. Card No. Mic 58-5713) 


Richard Herbert Jaquith, Ph.D. 
Michigan State University, 1955 


Rare earth trichloroacetate solutions were prepared 
by dissolving mixed oxides of the yttrium group elements 
in slight excess of warm trichloroacetic acid solution. 
From these trichloroacetate solutions rare earth carbon- 
ates were fractionally precipitated by a homogeneous 
phase reaction in which carbonate ion was slowly and uni- 
formly produced throughout the solution by hydrolysis of 
the trichloroacetate ion at approximately 75°C. The pre- 





cipitated carbonate fractions were readily soluble in tri- 
chloroacetic acid solution, and the resulting solutions 
could again be hydrolyzed to obtain further fractions. 
Fractional precipitation of yttrium earth carbonates by 
the hydrolysis of trichloroacetate solutions led to rapid 
concentration of yttrium in the more soluble fractions. 
This separation was achieved over a considerable range 
of initial compositions, and was but slightly affected by 
small changes in temperature and frequency of removal of 
fractions. Terbium and erbium concentrated in the early, 
less soluble fractions, but the positions of neodymium and 
praseodymium were not established. Single stage separa- 
tion factors of 2.2 to 3.3 were obtained in fractionations of 
binary mixtures containing yttrium anderbium. Bya 
schematic fractionation of yttrium earth material with this 
process the percentage of yttrium was increased from 
86% originally to 98% in four final fractions; 35% of 
the original oxide was recovered at this purity. 

The precipitate formed during hydrolysis of the tri- 
chloroacetate solutions was at first a basic carbonate, but 
later fractions approached more nearly a normal carbonate. 
The carbonates of yttrium and europium were prepared by 
hydrolysis of yttrium and europium trichloroacetate solu- 
tions. Both compounds were essentially normal carbonates, 
but differed in their degrees of hydration. Compositions 
approximating Y2(CO3)3.5.5H2O and Eu2(CO3)3.3H20 were 
found for the yttrium and europium compounds, respec- 
tively. A dihydrate of europium carbonate was formed on 
drying of the tri-hydrate overnight at 110°C. 

Rare earth oxalates may be homogeneously precipi- 
tated by the hydrolysis of dimethyloxalate in rare earth 
chloride solutions. This process was applied to the sepa- 
ration of the yttrium earths. The oxalate precipitates ob- 
tained by slow addition of a solution of dimethyloxalate in 
hydrochloric acid to a hydrochloric acid solution of 
yttrium earth chlorides were increasingly enriched in 
yttrium as fractionation proceeded, but only 40%’ of the 
dimethyloxalate was effective in producing precipitation. 
After removal of three fractions by the hydrolytic process 
the remainder of the earths present were recovered by the 
addition of oxalic acid. 

Microfilm $2.00; Xerox $4.00. 72 pages. 


THE MAGNESIUM-HYDROGEN SYSTEM 
(L. C. Card No. Mic 58-3512) 


John Frederick Stampfer, Jr., Ph.D. 
The University of New Mexico, 1958 


The equilibrium pressure of hydrogen over magnesium, 
at various temperatures and with different amounts of dis- 
solved or combined hydrogen in the metal, has been meas- 
ured, 

After loading a known amount of magnesium or com- 
mercially prepared magnesium hydride into a suitable re- 
actor of known volume, it was attached to a source of hy- 
drogen and the metal allowed to react at an elevated 
temperature. When all the magnesium which would react 
had been converted to the hydride, aliquots of hydrogen 
were allowed to pass into a calibrated volume. By noting 
the pressure rise, the actual amount of gas removed from 
the reactor could be determined. As the temperature and 
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volume of the reactor were known, the recorded drop in 
the pressure in this part of the system, made it possible 
to calculate the change in the amount of hydrogen in the 
gas phase. By comparing these two values, the quantity of 
hydrogen evolved from the solid phase, and thus the com- 
position, could be determined as the amount of magnesium 
present was known. In actuality, composition calculations 
were based upon the amount of magnesium which had been 
converted to the hydride rather than upon the total amount 
of the metal present. In this manner, the vapor pressures 
of hydrogen in equilibrium with solid phases of various 
compositions and at different temperatures were deter- 
mined, 

Four isotherms were determined at 440, 470, 510 and 
560°C. In each case, over 95% of the hydrogen was evolved 
at constant pressure which indicated a two solid phase re- 
gion. One of these phases probably consists of magnesium 


saturated with hydrogen and the other appears to be almost — 


pure magnesium hydride. The one phase region of low hy- 
drogen concentration actually extends from 5% of the total 
isotherm at 560°C to 1% at 440°C. 

The decomposition pressure over the two phase region 
was determined from 300 to 575°C. From the equation 
log -P = -4.090 x 10°/T - 2.441 log T + 4.524 x 10°°T - 
2.277 x 10° T* + 13.21, which fit the experimental data, 
values for AF°, AH’, ACp, and AS” for the reaction 


He (f = 1) + Mg(s) = MgHao(s) 


were determined. The derivation of these quantities as- 
sumed that the equilibrium constant was equal to the re- 
ciprocal of the pressure of the hydrogen over the solid 
phases. Although this is not exactly correct, it is shown 
that the error involved in using this assumption is less 
than the sum of the experimental errors. 

From known equations of Cp and S’ for hydrogen and 
magnesium as a function of temperature, plus the calcu- 
lated values of ACp and AS’ for the reaction Cp and S’ for 
magnesium hydride were obtained. 

The numerical values for the above thermodynamic 
functions at 25°C are as follows: 


AF°® - 8,730 calories 
AH’ - 18,558 calories 
ACp 0 or greater calories/degree/mole 
AS’ - 32.97 entropy units 
Cp 12.5 or greater calories/degree/mole 
S° 6.02 entropy units 


Magnesium deuteride was also investigated to a small 
extent. The decomposition pressure, which appeared to 
be slightly higher than that of the hydride, was determined 
over the same range of temperatures. As only eleven 
points were taken, an equation relating the decomposition 
pressure to the temperature of the same form as that for 
the hydride was not justified. The final equation used to 
express this relationship was 


log P = - 4.00/T + 7.26. 


Although this fit the data fairly well, it did not allow for 
extrapolation, with any degree of accuracy, to room tem- 
perature, 

Only one isotherm at 510°C was determined with the 
deuteride. This appeared quite similar to the hydride iso- 
therm except that there was slightly more, 2-1/2%.versus 
2% for the hydride, solid solution. 

Microfilm $2.00; Xerox $4.40. 83 pages. 





THE ELECTROLYSIS OF OXYGENATED 
BORON-CONTAINING MATERIALS 


(L. C. Card No, Mic 58-5721) 


Harry Edwards Ulmer, Ph.D. 
Michigan State University, 1955 


The electrolysis of oxygenated boron-containing mate- 
rials in anhydrous nonaqueous solvents was investigated. 
Primary emphasis was placed on the electrolysis of so- 
dium trimethoxyborohydride. Some study was made of the 
electrolysis of sodium borohydride and of the systems 
boric oxide-sulfur trioxide-water, boric oxide-sulfur tri- 
oxide, and boric oxide-phosphorus pentoxide-water. Other 


parts of the study were the reaction between diborane and 


dimethylformamide, the trimethylborate-dimethylform- 
amide phase study, and the determination af some physical 
properties of trimethylborate. 

Of the twenty-two solvents tried, only ethylene glycol 
dimethyl ether proved suitable for the electrolysis of so- 
dium trimethoxyborohydride. The use of other solvents, 
which allowed the passage of a current, led to various side 
reactions. In ethylene glycol dimethyl ether, sodium tri- 
methoxyborohydride electrolyzed to give metallic sodium 
at the cathode and hydrogen and trimethylborate at the 
anode as indicated by the equation, 


NaH-B(OCH;);———» Na + 1/2 Ho + B(OCHs)s. 


It is thought that the same processes occur in dimethyl- 
formamide but’further side reactions occur because of the 
metallic sodium produced in the reaction. 

By analogy to the above equation, it was reasoned that 
if the trimethylborate group, B(OCH3)3, in the sodium tri- 
methoxyborohydride were replaced by the borine group, 
BHs, electrolysis might occur according to the equation, 


NaH-BH;——— Na + 1/2 He + BHs. 


In order to verify this conclusion, the electrolysis of so- 
dium borohydride in dimethylformamide was attempted 
and the results could be interpreted in accordance with the 
proposed equation. 

During the course of the electrolysis of sodium boro- 
hydride in dimethylformamide, a white solid was observed 
to form. Since diborane was a suspected product, the re- 
action of diborane and dimethylformamide was studied. It 
was found that the observations made of this reaction could 
be explained by assuming the initial formation of the com- 
pound B[OCH2N(CHs)z2]3, and then the reversible chemi- 
—- of diborane to form the compound B[OCH2N(CHs)2 
BHs3 Js. 

In a phase study of dimethylformamide and trimethyl- 
borate it was found that these two materials formed a sim- 
ple eutectic phase system, and that no compound formation 
occurred between these two materials. 

The above phase study emphasized the fact that some 
inconsistencies existed in the literature about some of the 
physical properties of trimethylborate. Accordingly, the 
melting point, boiling point, and vapor pressure of tri- 
methylborate were determined. Values for the heat of va- 
porization and Trouton’s constant were obtained from 
these data. 

In an attempt to produce elemental boron, the elec- 
trolyses of the systems boric oxide-sulfur trioxide-water, 
boric oxide-sulfur trioxide, and boric oxide -phosphorus 
pentoxide-water were studied, The aqueous systems, horic 
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oxide -sulfur trioxide-water, and boric oxide-phosphorus 
pentoxide-water, conducted electricity well; but elemental 
boron was not produced under the experimental conditions. 
The anhydrous system, boric oxide-sulfur trioxide, did not 
conduct electricity. 

Microfilm $2.00; Xerox $7.20. 151 pages. 
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I. THE SYNTHESIS AND SOME PROPERTIES 
OF 4-METHYLCARVONE 
II. p-MENTHANES 


(L. C. Card No. Mic 58-5672) 


Alan P. Bentz, Ph.D. 
Rutgers University, 1958 


Major Professor: Roderick A, Barnes 


I. THE SYNTHESIS AND SOME PROPERTIES OF 
4-METHYLCARVONE. 


Carvone forms a hydrobromide which undergoes ring 
enlargement to give eucarvone when it is treated witha 
base. The intermediate in the rearrangement is a care- 
none (a cyclopropane ring fused to a six-membered ring). 
3-Methylcarvone is too sterically hindered to form the 
carenone-type structure and thus does not undergo the 
ring enlargement. The purpose of this study was to pre- 
pare 4-methylcarvone and to determine whether it could 
undergo rearrangement to 5-methyleucarvone. 

4-Methylcarvone can be prepared from 4-methyllimo- 
nene by a sequence of reactions entirely analogous to that 
used to prepare carvone from limonene. 4-Methyllimonene 
was prepared by three methods: 

a. A Die:s-Alder reaction was carried out between 
isoprene and ethyl methacrylate to form two isomeric di- 
methylcarbethoxycyclohexanones. These esters were hy- 
drolyzed and spontaneously formed ¥- and 6-bridged lac- 
tones. The lactones were separated and the 6-lactone was 
treated with methyl magnesium iodide to form 4-methyl- 
terpin hydrate which was dehydrated with a mixture of 
phosphorous oxychloride and pyridine to form 4-methyl- 
limonene. 

b. A Diels-Alder reaction was carried out between 
isoprene and methyl isopropenyl ketone to form two iso- 
meric dimethylacetylcyclohexanones which reacted with 
methyl magnesium iodide to give the corresponding methyl- 
terpineols. The latter were dehydrated to give the methyl- 
limonenes. 

c. Cyanoethylation of methyl ethyl ketone was carried 
out to obtain 4-acetyl-4-methylpimelonitrile which was 
hydrolyzed to the corresponding acid. This diacid was 
cyclized by Blanc’s procedure (pyrolysis after treatment 
with acetic anhydride) to obtain 4-acetyl-4-methylcyclo- 
hexanone. Addition of methyl magnesium iodide gave 4- 
methylterpin hydrate which was dehydrated to 4-methyl- 
limonene. 

4-Methylcarvoxime was prepared by treating 4-methyl- 
limonene with nitrosyl chloride and dehydrohalogenating 





with pyridine. The 4-methylcarvoxime was treated with 
boiling 5N hydrochloric acid to effect a carvone-carvacrol- 
type rearrangement. The product, identified by its infrared 
spectrum, was the expected 2-methyl-5-t-butylphenol. 

4-Methylcarvone was prepared by hydrolyzing the 4- 
methylcarvoxime in a mixture of oxalic and pyruvic acids. 
The 4-methylcarvone rearranged to 5-methyleucarvone 
(identified by its ultraviolet spectrum) by treating the hy- 
drobromide of 4-methylcarvone with methanolic potassium 
hydroxide under reflux. The 5-methyleucarvone rear- 
ranged to a phenolic-type material when it was heated 
under reflux with hydrogen bromide in acetic acid. 


Il, p-MENTHANES. 


The assignment of configurations to cis- and trans-p- 
menthanes was made empirically, based on the application 
of the von Auwers-Skita rule. cis-Hexahydroterephthalic 
acid is known to form a monomolecular cyclic anhydride. 
This suggests a route to cis-p-menthane. Addition of 
methyl magnesium iodide to the cyclic anhydride at low 
temperature afforded a cis-hydroxy-acid. Esterification 
of this acid with diazomethane gave the corresponding cis- 
hydroxy-ester. The same cis-hydroxy-ester, identified by 
its infrared spectrum, was obtained by treatment of cis- 
dimethyl hexahydroterephthalate (liquid) with methyl mag- 
nesium iodide. 

Another (presumably trans-) hydroxy-ester was ob- 
tained when trans-dimethyl hexahydroterephthalate (solid) 
was treated with methyl magnesium iodide. The dimethyl 
hexahydroterephthalates had previously been assigned the 
cis- and trans-configurations (liquid and solid, respec- 
tively) by the application of the von Auwers-Skita rule. 
The identity of the cis-hydroxy-esters prepared by two in- 
dependent routes lends chemical support to the von Auwers- 
Skita rule. . 

Reduction of the cis- and trans-hydroxy-esters with 
lithium aluminum hydride to the corresponding diols and 
further reduction to the hydrocarbons would be expected 
to yield the cis- and trans-p-menthanes of unequivocal 
conformations. Microfilm $2.00; Xerox $5.40. 110 pages. 

















SYNTHESIS AND CHARACTERIZATION OF 
CERTAIN HALO ALKENES AND ALKYNES 


(L. C. Card No. Mic 58-5106) 
William Edward Blankenstein, Ph.D. 
The University of Texas, 1957 


Supervisor: Lewis F, Hatch 


This dissertation is concerned primarily with the pro- 
duction of 1-chloro-3-ethoxy-1l-propyne. In the course of 
its preparation several reactions were carried out and in- 
termediates prepared which were related to other research 
currently active in this laboratory. 

The following compounds have been prepared and char- 
acterized for the first time: 


3-Bromo-3-chloro-2-propenol-1 
1-Bromo-1,3-dichloro-1-propene 
1-Bromo-1-chloro-3-ethoxy-1-propene 
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3-Chloro-3-ethoxy-1-propyne 
3,9-Dinitrobenzoate of 3-bromo-3-chloro-2-propenol-1 
3,9-Dinitrobenzoate of 3-chloro-2-propynol-1 


Additional information has been obtained concerning the 
structure of 1-bromo-1-chloro-1-propene and 1,3-dibromo- 
1-chloro-1-propene. 

The olefins which have been synthesized for the first 
time as well as 1-bromo-1-chloro-1-propene have been 
tentatively assigned a trans H-Br configuration: 





wae 


q~ oo 

Rate studies have been conducted with 1-bromo-l1,3- 
dichloro-1-propene in its reaction with sodium ethoxide in 
ethanol and with potassium iodide in acetone. The expected 
second order kinetics were observed in the case of the for- 
mer while the latter produced the same apparent anomaly 
as has been observed with 1,1-dibromo-3-chloro-1-propene 
and 1,1,3-trichloro-1-propene. 

A linear free energy relationship plot relative to the 
potassium iodide and sodium ethoxide reactions with vari- 
ous allylic chlorides which have been prepared over the 
past fifteen years in this laboratory produced several en- 
lightening exceptions which agree with current cis effects 
in allylic systems theory. 

Microfilm $2.00; Xerox $4.60. 87 pages. 


THE STRUCTURE OF THE ANHYDRO- 
BROMONITROCAMPHANES AND THE 
SYNTHESIS OF 2-CARBOETHOXY- 
A?-CYCLOHEXENONE 


(L. C. Card No. Mic 58-7461) 
Joseph Eli Brenner, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor E. E. van Tamelen 


Part I 


Structures I and II are proposed for anhydrobromoni- 
trocamphane-I and -II, first prepared in 1899 by concen- 
trated sulfuric acid treatment of 2-bromo-2-nitrocam - 


phane. 
Br Br r 
9 a 
N CN CONH2 


I Il 








HC 
I 


The aqueous sodium hydroxide decomposition product of I 
and II has been shown to be IV, 2,2-dimethyl-3-methylene- 
cyclopentanecarbonitrile, by ozonization to formaldehyde 
and, after hydrolysis, 2,2-dimethyl-3-ketocyclopentane - 
carboxylic acid. 





Concentrated sulfuric acid treatment of anhydro-II 
yields a new isomer, anhydrobromonitrocamphane -III (II), 
formulated as 4-bromotricyclenamide. 

By reductive debromination of the tetrahydropyranyl 
ether of anhydro-II with sodium in alcohol and mild acid 
hydrolysis, 2-hydroxy-10-aminocamphane is formed, iso- 
lated as the crystalline p-toluenesulfonamide (V). The 
structure of this material was confirmed by showing it to 


Br 


ye 


uae 


4 OH OH 
CHoe NHSO>2 CeH,4 -p-CHs CH.NH2 
IV V VI 














be identical with the compound derived from ketopinic acid 
by lithium aluminum hydride reduction of ketopinamide 
followed by tosylamide formation. 

Reduction studies carried out on anhydro-I have shown 
it to contain the same carbon-nitrogen-oxygen skeleton as 
anhydro-II. Lithium aluminum hydride reduction or cata- 
lytic reduction of I give the same tetrahydro product (VI) 
that arises from the hydride or catalytic reduction of an- 
hydro-I. 3 

The study of the spectral behavior of model compounds 
has confirmed the isoxazoline ring system as the only 
sterically possible one in anhydro-I. 

Mechanisms are proposed for the facile dilute acid or 
base transformation of anhydro-I to -II and for the forma- 
tion of Ifrom the bromonitrocamphane. The exo attach- 
ment of the isoxazoline ring in anhydro-I is required (VII) 
and the maintenance of the exo configuration of oxygen in 


Br 


H 
vil vill 


anhydro-II (VII) is proven by reference to the hydrogena- 
tion data, the sodium borohydride reduction of the corre- 
sponding ketone, and the formation of. an O-nitrate on 
treatment with fuming nitric acid. 


Part I 


2 -Carboethoxy-A’-cyclohexenone (I) was desired as a 
potential starting material for alkaloid synthesis. The 
preparation of Ifrom 2-bromo-2-carboethoxycyclohexanone 
(II) by aniline or thermal dehydrobromination had been re- 
ported. Evidence was secured to show that these claims 


O O 
CO.C2Hs Br Br CO.C-H; 
CO-2C2Hs5 
I 


I Ii 
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were incorrect in that the compound obtained by the earlier 
workers by bromination of 2-carboethoxycyclohexanone 
was most probably the 6-bromo isomer (III) , authentic I 
could not be dehydrobrominated by a variety of methods, 
and the few properties recorded in the literature for I were 
at variance with those of authentic material, prepared by 
the unequivocal route described below. A number of syn- 
theses of I, starting with aromatic precursors were at- 
tempted without success, but a workable synthesis was de- 
veloped involving alkylation of acetylacetone with chloro- 
propionaldehyde diethylacetal and hydrolysis to give the 


ketoacetal (IV); this was condensed with diethyl carbonate 
on the 





(C2H;s0)2 CHCH2CH2CH2COCHs (C2HsO)2 CHCH2CH2CH2COCH2CO2C2Hs 
IV V 


terminal methyl to yield the B-ketoesteracetal (V). On 
treatment with p-toluenesulfonic acid monohydrate in ace- 
tone, transacetalization and cyclization occurred to afford 
the desired 2-carboethoxycyclohexenone (I) in fair yield. 
The structure of this highly enolic material was proven by 
its carbon-hydrogen analysis, the analysis of its 2,4-dini- 
trophenylhydrazone, its spectral characteristics, reduction 
to 2-carboethoxycyclohexanone, and dehydrogenation to 
ethyl salicylate. 

The reaction of the compound (I) with ethyl orthoformate- 
acetic anhydride and with sodium methoxide - ethyl for- 
mate was studied. 


Microfilm $2.00; Xerox $4.60. 89 pages. 


INVESTIGATIONS OF THE KINETICS AND 
STEREOCHEMISTRY OF THE CATALYTIC 
HYDROGENATION OF THE BENZENE NUCLEUS 


(L. C. Card No. Mic 58-5708) 


Lyman R(ay) Caswell, Ph.D. 
Michigan State University, 1956 


The rates and apparent activation energies of the hy- 
drogenation of benzene on platinum have been determined 
at initial pressures of three atmospheres and eighty atmo- 
spheres, and these values have also been determined for 
the three xylenes and the diethyl esters of the three 
phthalic acids not only for platinum at both initial pres- 
sures, but also for nickel at an initial pressure of eighty 
atmospheres. The amounts of trans-dimethylcyclohexanes 
and of diethyl trans-1,2-cyclohexanedicarboxylate formed 
in these hydrogenations have been determined and com- 
pared. The extents of catalytic isomerization of the cis- 
isomers have also been_measured. siti 

Under the conditions of the studies, the rate of disap- 
pearance of the substrates is defined by zero-order rate 
expression in which c is the substrate concentration, t is 


- Ba 
a = 


k, 


the time, and k is the rate constant. Under the same con- 
ditions, the rate of fall of hydrogen pressure obeys the 
first-order rate expression, 


dp _ RT 
ey 





in which p is the hydrogen pressure, t is the time, k is the 
rate constant, R is the gas constant (0.08206 1. atm. deg~* 
mole~*), T is the absolute temperature, and V is the vol- 
ume of hydrogen. The rate constants from both equations 
must be converted to values for one gram of catalyst by 
division by the weight of catalyst used in the run from 
which they were determined. 

The rates of hydrogenation with respect to hydrogen 
change with initial pressure as the result of the increase 
of hydrogen adsorption by the catalyst with an increase of 
initial pressure. The apparent activation energies also 
vary with initial pressure and explanations are offered. 

Appreciable quantities of trans-dimethylcyclohexanes 
are formed by hydrogenationation of the xylenes on plati- 
num at both high and low pressures, and on nickel at high 
pressures. Appreciable quantities of diethyl trans-1,2- 
cyclohexanedicarboxylate are formed by hydrogenation of 
diethyl phthalate on nickel, but not on platinum, Explana- 
tions for these results and suggestions for testing them 
are offered. Microfilm $4.20. Xerox $14.00. 325 pages. 








THE REACTION OF 2-SUBSTITUTED 
CYCLOHEXANONES WITH | 
ORGANOMETALLIC COMPOUNDS 


(L. C. Card No. Mic 58-7468) 


Rodney Blaine Clampitt, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor S. M. McElvain 


In order to study the effect of certain polar groups in 
2-substituents of cyclic ketones on the reactions of the 
ketones with phenylmagnesium bromide and phenyllithium, 
two groups of 2-substituted cyclic ketones were prepared 
and allowed to react with these organometallic compounds. 

The keto ester I, on reaction with phenylmagnesium 
bromide, gave 38 per cent of recovered I and the lactone II 
in 28.5 per cent yield. The Grignard reaction with III took 
a similar course; 37 per cent of the keto ester was re- 
covered unchanged and the lactone IV was formed in 38 
per cent yield. Reaction of III with phenyllithium gave 59 
per cent recovered III and a 14 per cent yield of IV. The 
cyclopentanone derivative V, on reaction with phenylmag- 
nesium bromide, gave 6 per cent of recovered V, an 8 per 
cent yield of lactone VI and the cyclic ether VII in 10 per 
cent yield. The only characterized product obtained from 
the reaction of VIII with phenylmagnesium bromide was 9 
per cent of unchanged VIII. 

The second group of ketones studied comprised the 2- 
(w -dimethylaminoalkyl)-cyclohexanones IX, X and XI. 
Syntheses of X and XI from the keto esters I and III were 
developed. On reaction with phenylmagnesium bromide IX 
gave 7.6 per cent of recovered IX and a 67 per cent yield 


of the carbinol XII. 2-(2-Dimethylaminoethy]l)-cyclohexa- 


none (X) gave 50 per cent of recovered X and 41 per cent 
of the addition product XIII, and from XI the only product 
isolated was 89 per cent of unchanged amino ketone. In 
the phenyllithium reaction, IX, X and XI gave 11, 17 and 
15 per cent recoveries of starting materials and 75, 72 
and 71 per cent yields of the carbinols XII, XIII and XIV. 
It was demonstrated that enolization had taken place in 
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the reaction of XI with phenylmagnesium bromide by iso- 
lation of benzene from the unhydrolyzed reaction mixture. 

A rationalization of the Grignard and phenyllithium re- 
actions with the amino ketones is suggested. In order to | 
show the Grignard reactions with the amino ketones were 
not functions of simple steric effects, the 2-alkylcyclohex- 
anones XV and XVI were synthesized and allowed to react 
with phenylmagnesium bromide, These ketones gave ap- 
proximately 80 per cent yields of the addition products 
XVII and XVIII with the Grignard reagent, and XV gave an 
81 per cent yield of XVIII with phenyllithium. 

The propionates XIX and XX were prepared in order to 
compare their pharmacological properties with those of 
1-methyl-4-phenyl-4-acyloxypiperidines. Attempts to pre- 
pare propionates from the carbinols XIV and XVIII were 
unsuccessful. 
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SYNTHESIS OF SOME 
3-SUBSTITUTED CINNOLINES 


(L. C. Card No. Mic 58-5915) 


Paul LeRoy Creger, Ph.D. 
The University of Nebraska, 1957 


Adviser: Henry E, Baumgarten 


Twelve potentially useful synthetic routes for the prep- 
aration of cinnolines have been examined. Of the twelve 
synthetic routes, three have shown considerable promise, 
whereas the other nine methods failed completely. 

The reaction of the pyrrolidine enamine of cyclohex- 





anone with bromoacetone, phenacylbromide and ethyl bro- 
moacetate yielded 2-oxocyclohexylacetone, a-(2-oxocyclo- 
hexyl)acetophenone and ethyl 2-oxocyclohexylacetate, re- 
spectively. After treatment with hydrazine followed by 
aromatization of the hetero-ring, 2-oxocyclohexylacetone, 
a -(2-oxocyclohexyl)acetophenone and ethyl 2-oxocyclohex- 
ylacetate yielded 3-methyl-5,6,7,8-tetrahydrocinnoline, 3- 
phenyl-5,6,7,8-tetrahydrocinnoline and 5,6,7,8-tetrahydro- 
3-cinnolone. Several attempts to dehydrogenate the latter 
compound failed. The reaction of 5,6,7,8-tetrahydro-3- 
cinnolone with phosphorus oxychloride yielded 3-chloro-5, 
6,7,8-tetrahydrocinnoline, which, in turn, was converted 
into 3-methoxy-5,6,7,8-tetrahydrocinnoline. No attempt 
has yet been made to dehydrogenate these reduced cinno- 
lines. 

The reaction of isatin with phenylmagnesium bromide 
and benzylmagnesium chloride has been improved so that 
3-phenyldioxindole and 3-benzyldioxindole are now avail- 
able in approximately 50% yields. After hydrolysis, diazo- 
tization and reduction with stannous chloride, 3-phenyl and 
3-benzyldioxindole yielded 1-amino-3-phenyldioxindole 
and 1-amino-3-benzyldioxindole, respectively. On alkaline 
hydrolysis followed by acidification with a theoretical 
quantity of acid, 3-phenyl and 3-benzyl-1-aminodioxindole 
permitted cyclization in the alternative direction to occur 
with the resultant formation of 4-phenyl and 4-benzyl-3- 
hydroxycinnoline, respectively. 

The preparation of o-hydrazinophenylacetic acid and a 
lactam resulting from the elimination of water from o- 
hydrazinophenylacetic acid has been reported earlier by 
Neber. Improvements have been made in these prepara- 
tions. Neber assigned the structure of the lactam as 1- 
aminooxindole. This structure assignment has been rein- 
vestigated, but no definite conclusion could be drawn to 
substantiate or refute Neber’s assignment. The two most 
important pieces of evidence favor the structure, 1,4- 
dihydro-3-cinnolone. Thus, the reduction of 3-hydroxy- 
cinnoline yielded Neber’s lactam in yields of about 50%, 
while Neber’s lactam was oxidized with lead tetraacetate 
to 3-hydroxycinnoline in a 12% yield. 

The condensation products of benzaldehyde with Neber’s 
lactam and o-hydrazinophenylacetic acid in refluxing 
ethanol have been shown to be identical, and the structure 
of the condensation product has been shown to be 1-benz- 
alaminooxindole, not 1-amino-3-benzaloxindole as pro- 
posed by Neber. However, in a sulfuric acid-acetic acid 
solution, benzaldehyde reacts with Neber’s lactam to form 
1-acetamido-3-benzaloxindole. Several related but un- 
successful reactions with Neber’s lactam are reported. 
The acetylated and benzoylated derivatives of Neber’s 
lactam and related compounds were prepared in order to 
verify the reported derivatives. 

The infrared and ultraviolet spectra of o-hydrazino- 
phenylacetic acid, Neber’s lactam and related compounds 
are discussed in relation to the two structures possible 
for Neber’s lactam. 

Microfilm $2.00; Xerox $6.60. 137 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 





A STUDY OF THE BEHAVIOR OF 
ALKYLHYDRAZINES UNDER CONDITIONS 
OF THE MANNICH REACTION 


(L. C. Card No. Mic 58-5816) 


Ralph Donald Ellefson, Ph.D. 
State University of Iowa, 1958 


Chairman: Assistant Professor Richard D, Campbell 


Attempts to study the behavior of the alkylhydrazines 
under conditions suitable for the Mannich reaction have 
led to the formation of several new compounds, seven of 
which have had their molecular structures established dur - 
ing the course of this investigation. From the structures 
of six of these compounds, products from reactions of the 
hydrochlorides of some alkylhydrazines with formaldehyde 
and ketones having a-hydrogen atoms, it is evident that 
the initial phases in their formation involved Mannich-type 
condensations. One of these products, B-trimethylhydra- 
zinopropiophenone, which was prepared during the prelim- 
inary state of this study, is a hydrazino analog of a keto 
Mannich base derived from a secondary amine. Five of 
these products, obtained from sym.-dialkylhydrazines, are 
heterocyclic compounds, A*-pyrazolines, and not typical 
Mannich bases. However, since the structure of each of 
these possesses a methylene group between one of the ni- 
trogen atoms and the residue from the original ketone, a 
Mannich-type condensation must have occurred initially. 
Cyclization must have immediately followed by addition of 
the terminal amino group to the carbonyl group, Elimina- 
tion of water between the 3- and 4-positions with the for- 
mation of a carbon-carbon double bond then produced the 
pyrazolines. Three of these pyrazolines were prepared 
from acetophenone, formaldehyde, and the dihydrochlorides 
of sym.-dimethyl-, sym.-diethyl-, and sym.-dipropylhy- 
drazine. The structure of the product from the reaction 
involving sym.-dimethylhydrazine was established by ul- 
traviolet analysis, carbon, hydrogen, and nitrogen analyses, 
ozonolysis, and hydrogenation of this compound to a pyra- 
zolidine. The latter compound was also prepared by an 
independent method. The structures of the products from 
the reactions involving the other two sym.-dialkylhydra- 
zines were related to that of the product obtained from 
sym.-dimethylhydrazine by their ultraviolet spectra. 
~ One of the remaining two pyrazolines, ethyl 1,2- _ 
dimethyl-3-phenyl- A’ -pyrazoline-4-carboxylate, was pre- 
pared from sym.-dimethylhydrazine dihydrochloride, 
formaldehyde, and ethyl benzoylacetate. This product was 
identified by its ultraviolet spectrum and conversion to 1, 
2-dimethyl-3-phenyl- A°-pyrazoline by hydrolysis and de- 
- carboxylation. 

The last of these five compounds, 1,2-dimethyl-3- 
benzyl- A*-pyrazoline, was prepared from sym.-dimethyl- 
hydrazine dihydrochloride, formaldehyde, and benzyl 
methyl ketone. The structure of this product was estab- 
lished by ozonolysis and carbon, hydrogen, and nitrogen 
analyses of the methiodide. 

The remaining heterocyclic compound, 1,2-dimethyl- 
3-phenylpyrazolidine, was not a product of the Mannich 
reaction, but was prepared, as previously mentioned, by 
hydrogenation of 1,2-dimethyl-3-phenyl- A°-pyrazoline 
and, also, by chemical reduction of 1,2-dimethyl-3-phenyl 
5-pyrazolone., : 

Pyrazolines have not been isolated from reaction mix- 
tures containing sym.-diisopropylhydrazine hydrochloride, 





formaldehyde and acetophenone, or sym.-dimethylhydrazine 
dihydrochloride, formaldehyde, and acetylacetone. In the 
former case pyrazoline formation is probably sterically 
hindered, In the latter case the acetylacetone might be 
consumed by a competing condensation, or if an acetylpyr- 
azOline is formed this might, also, be consumed by some 
other condensation. 

the reaction of sym.-dimethylhydrazine dihydrochloride 
with formaldehyde and diethyl malonate; however, this 
product has not been characterized. | 

A nitrogen-free product, which might have been tropic 
acid, was obtained from the reaction of sym.-dimethylhy- 
drazine dihydrochloride with formaldehyde and ethyl phen- 
ylacetate. The reaction by which this product was formed 
must have involved the sym.-dimethylhydrazine dihydro- 
chloride. No product was obtained from formaldehyde and 
ethyl phenylacetate in an acidic or basic medium when 
sym.-dimethylhydrazine was excluded, 

An attempt to prepare 1-methyl-3-phenyl- A°-pyrazoline 
by condensing. methylhydrazine with formaldehyde and 
acetophenone was unsuccessful. Apparently the expected 
intermediate, N-methyl-N-(8-benzoylethyl)-hydrazine did 
not form. This pyrazoline was prepared by the reaction 
of B-(N,N-dimethylamino)-propiophenone with methylhy- 
drazine. 

Through these reactions the scope and probably the 
usefulness of the Mannich reaction have been broadened. 
This study has produced a preparative route to the previ- 
ously unknown 1,2-dialkyl- A*-pyrazolines, to the 1,2- 
dialkylpyrazolidines, and possibly to certain N,N'-dialkyl 
diamines to which these pyrazolines might be reduced. 
The results of this study also suggest the possibility of 
producing N-alkylpyrrolines and N-alkylpyrrolidines via 
the corresponding Y¥-alkylamino ketones. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


THE REACTION OF SOME ORGANOMAGNESIUM 
IODIDES WITH 1,2-EPOXYPROPANE 


(L. C. Card No. Mic 58-5709) 


Francis Eugene Evans, Ph.D. 
Michigan State University, 1955 


This investigation has extended the studies on the re- 
actions of organomagnesium halides on epoxides. The ob- 
ject of this work was to study the relative reactivity toward 
1,2-epoxypropane of the organomagnesium bond as com- 
pared to the magnesium -iodine bond. This was accom- 
plished by varying the ratios of reacting materials, the 
reaction times and the reaction temperatures. It was 
found necessary to maintain constant temperature and 
stirring throughout the reaction period in order to obtain 
reproducible results. 

The Grignard reagents were prepared using methyl, 
ethyl, n-propyl, i-propyl, n-butyl, s-butyl, and phenyl 
iodides. Also prepared were the diorganomagnesium com- 
pounds corresponding to the Grignard reagents. The 
yields of Grignard reagents and diorganomagnesium com- 
pounds were determined using the Gilman titration proce- 


‘dure. The Grignard reagent was analyzed for iodide ion 


content by the Volhard method. 
The analyzed Grignard reagents were treated with both 
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One and two moles of 1,2-epoxypropane under controlled 
conditions, while the diorganomagnesium compounds were 
treated with two moles of 1,2-epoxypropane under similar 
conditions. The alcohols produced by the above reactions 
were isolated by distillation in all cases. In the reactions 
of organomagnesium iodides with 1,2-epoxypropane the 1- 
iodo-2-propanol produced was not distilled, since it de- 
composed markedly on heating, but was determined by de- 
composition with alkali and the iodide ion produced was 
determined by the Volhard method. 

In the reaction of organomagnesium iodides with one 
mole of 1,2-epoxypropane, 1-iodo-2-propanol is the main 
product, while the expected alcohol is produced to the ex- 
tent of only one or two percent. The yield of 1-iodo-2- 
propanol varies with time of reaction. The percentage 
yield is of the order of 70-80% at reaction times of one to 
two hours. A longer time of reaction gave lower yields 
although only in the cases of ethylmagnesium iodide and 
the secondary alkylmagnesium iodides was the yield de- 
creased substantially. 

When the ratio of organomagnesium iodide to 1,2- 
epoxypropane was 1:2, the yield of 1-iodo-2-propanol was 
of the order of 95-100% at short reaction times (up to three 
hours) and decreased to 70-80% after 18 hours. The yields 
of the alcohols produced were of the order of 20-35% ex- 
cept the case of s-butylmagnesium iodide which gave only 
about 8% of 4-methyl-2-hexanol. 

The precipitate present before hydrolysis in the reac- 
tion of organomagnesium iodides with two moles of 1,2- 
epoxypropane was analyzed and the results indicated that 
the precipitate probably has a formula corresponding to a 
ratio of one mole of organomagnesium iodide to two moles 
of 1,2-epoxypropane. 

The results presented show that the initial reaction is 
with the magnesium -iodine bond and the reaction with the 
organomagnesium bond is slower than that of the 
magnesium -iodine bond. | 
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THE PREPARATION OF HIGHLY 
FLUORINATED GRIGNARD REAGENTS 
AND THEIR APPLICATION TO THE 
SYNTHESIS OF ORGANIC FLUORIDES 


(L. C. Card No, Mic 58-7154) 


William Connett Francis, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION AND HISTORICAL 


There has been a growing interest in recent years in 
the use and study of fluorine-containing organic com- 
pounds. This interest arises from the fact that the re- 
placement of hydrogen by fluorine in organic molecules 
results, in most cases, in stable compounds which have 
new and interesting physical and chemical properties. The 
development of this field of chemistry is dependent upon 
the extent to which the fluorine analogs of organic com- 
pounds can be synthesized, and thus much of the current 
work in this field is directed towards convenient methods 
of synthesizing compounds which contain fluorine atoms at 
known positions within the molecule. It is inevitable that 





such a program of research should include an investigation 
of the possibility of extending the widely applicable and ex- 
tremely useful Grignard synthesis to the field of organic 
fluorides. 

Studies involving the reaction of fluorinated organic 
halides with magnesium and other metals have shown, as 
in the cases of other types of fluorinated compounds, that 
the fluorine atoms have little effect upon the seat of reac- 
tion when separated from this function by two or more 
methylene groups. For example, the Grignard reagent of 
CF3;CH2CH2Cl has been prepared in good yield and is oxi- 
dized and carbonated in the usual manner to yield the re- 
spective trifluoro-substituted primary alcohol and carboxy- 
lic acid’’*. However, when the fluorine atoms are situated 
alpha to the reactive halogen atom, a different type of be- 
havior is exhibited. Thus, CHF2CH2I, CHF2CH2 Br, and 
CF;CHz2I react with metals such as magnesium, sodium, 
and potassium to yield the respective olefins resulting from 
the elimination of a fluorine atom and the adjacent halogen 
atom**, Among the fluorinated halo-methanes, Henne* 
found CCl2F2, CHC1F2, and CHBrF2 to be unaffected even 
when passed through molten sodium. Emeléus and Has- 
zeldine’ prepared CF3HglI and (CF3)2Hg in good yields by 


‘reacting CF3I with mercury and various amalgams under 


free radical conditions in the absence of protonic solvents. 
Attempts to convert these mercury derivatives to zinc or 


magnesium organometallic compounds were not success- 
ful.° 


PURPOSE AND SCOPE 


The purpose of the research has been to study the syn- 
thesis of fluorinated organic halides, their reaction with 
metals, particularly magnesium, and the application of 
such organometallic derivatives to the synthesis of various 
fluorinated compounds. A particular aim of the investiga- 
tions has been to develop through the Grignard type of re- 
action a method of introducing fluorinated clusters at cer- 
tain specified positions within an organic molecule. Per- 
fluoroalkyl Grignard reagents are considered especially 
desirable. This type of reagent should make possible the 
introduction of perfluoroalkyl groups directly adjacent to 
functional organic groups, thus exerting a maximum induc- 
tive effect upon such functions. 


EXPERIMENTAL RESULTS 


I. PREPARATION AND REACTIONS OF CF;CH2Br 


1,1,1-Trifluoroethyl bromide was prepared by the se- 
quence of reactions starting with the readily available 1,1, 
2-trichloroethane, which is shown on the following page. 


The yield for each reaction is indicated in parentheses. 


The overall yield of CF;CH2Br for the sequence of reac- 
tions was 29%. 

Attempts to prepare CF;CHz2HgBr or (CF;CH2)2Hg by 
reaction of CF;CHz2Br with mercury and with sodium and 
cadmium amalgams were not successful. This bromide 
also failed to yield the Grignard reagent, CF;CH2MgBr, 
by reaction with magnesium in ethyl ether even in the 
presence of reactive alkyl halides. 

Reactions of CF;CHzBr with NaI in alcohol or acetone 
under varying temperature conditions also failed to con- 
vert this bromide to CF3;CHalI. 
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Il, SYNTHESIS AND REACTIONS OF HEPTAFLUORO- 
n-PROPYL IODIDE 


A. Synthesis of n-C3Fz7I 


Heptafluoro-n-propyl iodide was prepared by the 
same general procedure as that developed by Henne and 
Finnegan’ for the synthesis of CF3I: 


C3F7CO2Ag + Ip > C3F lI + AglI + CO2 


The reaction was carried out by the pyrolysis of the dry 
reactants in the absence of any solvent. The product, n- 
Cs3Fy7I (b.p. 40°), was obtained in a yield of 86 per cent, ac- 
companied by traces of the olefin, CF;CF=CF2, as identi- 
fied by the infrared spectrum.°® 





C 
B. Formation of C3F7MgI 


n-C;FI was found to react readily with magnesium 


in ethyl ether or tetrahydrofuran at ordinary temperatures. 


However, there was rapid decomposition of the perfluoral- 
kyl Grignard reagent, CsF7MgI, under these conditions 
resulting in the formation of perfluoropropene, CF;CF=CF2, 
and tarry residues. Titration of the basic magnesium 
salts resulting from the hydrolysis of such reaction mix- 
tures indicated that only about 5 per cent CsF7MglI was 
present after complete reaction of the magnesium. Car- 
bonations and condensation with acetone resulted in corre- 
spondingly small yields of the expected products, but sub- 
stantiated the presence of C;F7MgI as a normally reactive 
Grignard reagent. 

Increased stability of the perfluoroalkyl Grignard re- 
agent at low temperatures was demonstrated by reacting 
n-C3F7I with magnesium at -80° in an ether slurry of pow- 
dered Dry-Ice to obtain C;F7COzH in net yields of 45 to 50 
per cent on the basis of the amount of magnesium con- 
sumed, 


C. Low-temperature Reactions of Cs; F7Mgl 


In addition to carbonation of Grignard reaction 
mixtures, the following reactions with n-C3F7MglI were 
carried out under various temperature conditions in the 
range of -30° to -80°C. Hydrolysis of the reaction mix- 
tures yielded the products shown. The yields are indicated 
in parentheses. 





1, C3 F7MglI + CH;COCHs3 —» C3 F7-C(CH;)2-OH (10%) 
C3; F7-C(CHs3)2-OH + P20; —_———) C3F7-C(CH;)=CHe2 
. CsF72MgI + CsH7CHO »>C3F7-CH(OH)-C3H7 (10%) 


3. Cs3F7MgI + C3F7CHO —> C3;F7CH(OH)2 + (C3F7CH-O-), 
(38%) (48%) 


+ Cs3F7CO2H + C3 F7-CH(OH)-C;F,(?) 
(6%) (traces) 


—>C2H;,OH +C3F7CH(OH)2 (24%) 

— +» C;F7CHO 
—-- C2H;sOH + C3F7-CO-C3F, (19%) 
—>C3F7-CO-C3F,7 (4%) 








. CsF7MgI + HCO2C2Hs 
C3F7CH(OH)e2 + H2SO. 

5. C3F7MgI + C3;F7CO2C2Hs 
. Cs F,MglI + Cs F7COCI 














The first five reactions were carried out with the car- 
bonyl compound present in the reaction mixture throughout 
the formation of the Grignard reagent, in order that the 
latter could react in the desired manner as rapidly as it 
formed. A series of test experiments, particularly in the 
cases of carbonation and reaction with ethyl formate, 
showed this to be an advantageous procedure. This method 
is not applicable in the case of condensation with C3 F7COCI 
(reaction 2) since the acid chloride was found to inhibit the 
reaction between C3; F7I and magnesium. 

The reaction of the Grignard reagent with acetone (re- 
action 1) resulted in the formation of appreciable quanti- 
ties of mesityl oxide, CHsCOCH=C(CHs)2. The reaction 
with n-butyraldehyde (reaction 2) also resulted in the for- 
mation of complex condensation products which in this 
case contained a low percentage of fluorine. Thus along 
with the normal addition of Grignard reagent, the C3;F7MglI 
reaction mixtures seem to promote aldol-type condensa- 
tion of carbonyl compounds which contain alpha hydrogen 
atoms. 

Ethyl formate (reaction 4) failed to react with more 
than one equivalent of C3; F7MgI even when a large excess 
of-the Grignard reagent was employed. This is consistent 
with the failure of heptafluoro-n-butyraldehyde (reaction 3) 
to yield the expected secondary alcohol as. contrasted to 
the condensation of the non-fluorinated analog, C;H7CHO, 
with the perfluoro Grignard reagent. The perfluoroalkyl 
group in C;F/CHO thus appears to have a significant de- 
pressing effect upon the reactivity of the adjacent carbonyl 
group towards addition of Grignard reagents.° 

In the reactions of C3F7MgI with esters of perfluoro- 
carboxylic acids (reaction 5), there was evidence of the 
formation of a semistable hemi-ketal as a primary addi- 
tion complex. This would be in keeping with the known 
stability of such gem-diol type compounds as the 
hydrate and hemi-acetal of chloral, CCl;CHO, and the 
aldehydrol diacyl esters and hydrates of perfluoroal- 
dehydes. 

The only previously reported perfluoro ketone is hexa- 
fluoroacetone, which was prepared by involved or special- 
ized methods that are not generally applicable.“°’"* The 
method, which was used in the present work for the syn- 
thesis of C3F7-CO-CsF7 (reaction 5), offers a potential 
route to a complete series of homologous perfluoro ke- 
tones by a simple process from easily prepared starting 
materials. 

The susceptibility of Cs3F7-CO-Cs3F7 to nucleophilic 
attack at the highly electron deficient carbonyl carbon 
atom was demonstrated by cleavage with the weakly basic 
bicarbonate anion, 
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D. General Conclusions Concerning Reaction Condi- 
tions and Experimental Procedures 


The following conclusions with respect to general 
experimental procedure are based on observations made 
on all the types of C3F7MglI reactions which have been dis- 
cussed above. 

1. In cases where its boiling point (65°) does not inter- 
fere with the isolation and purification of the final product, 
tetrahydrofuran appears to be a more Satisfactory solvent 
than does diethyl ether. This statement is made from the 
standpoint of rate and extent of magnesium consumption 
and yield of normal addition product, and is based on ob- 
servations made in the reactions of C3F7MglI with carbon 
dioxide and ethyl formate. 

2. A solvent ratio of 1300 ml. to 1400 ml. of ether per 
mole of C3F7I appears most satisfactory. When tetrahy- 
drofuran is used as the solvent, a somewhat higher solvent 
ratio may be found more expedient. 

3. In the cases of reactions such as carbonation or 
condensations with carbonyl compounds containing no alpha 
hydrogen atoms, higher yields have been realized by hav- 
ing the reagent present in the reaction mixture throughout 
the formation of the Grignard reagent, C3F7MgI. Perfluoro 
acid chlorides, which inhibit Grignard formation, are an 
exception to this procedure. 

4. Apreliminary reaction period of at least 24 to 36 
hours at -80° should precede reaction in a higher tempera- 
ture range of -60° to -30° at which consumption of the mag- 
nesium is completed. Those types of compounds specified 
in the preceding paragraph should be present in the mix- 
ture during the entire reaction period. Compounds such as 
aliphatic aldehydes and ketones, which are subject to aldol 
condensation, and perfluoro acid chlorides, which inhibit 
formation of C3F7MgI, should be added after the initial re- 
action period, but before the temperature rises above 
-50 C, 


ll. PERFLUOROALKYL CARBINOLS 


The di-perfluoroalkyl secondary alcohol, C3F7-CH(OH) - 
C;F,, was prepared by the lithium aluminum hydride re- 
duction of C3;F7-CO-C3F,7. No alcohol of this type has been 
reported previously in literature on the subject. 

This alcohol failed to react with sodium carbonate; 
therefore, its ionization constant must be in the region 
from 6 x 10°" (K; for HCO;) to 4x 10°” (Ki for CFs- 
CH2OH)**. The infrared spectrum of C3 F7-CH(OH)-C3F7 
was compared with that of C;F7CH2OH and C3F7-CH(OH) - 
C;Hy7 and found to be in agreement with the assigned struc- 
ture. The nature of the hydroxyl absorption bands for 
C3F7-CH(OH)-C3F7 indicates a considerably weakened 
hydrogen bonding’* which may be of the intramolecular 
O-H--F type. Microfilm $2.00; Xerox $5.20. 105 pages. 
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SYNTHESIS AND STUDY OF TROPENIUM AND 
SUBSTITUTED TROPENIUM COMPOUNDS 


(L. C. Card No. Mic 58-7362) 


Kenneth M. Harmon, Ph.D. 
University of Washington, 1958 


This work represents an investigation of the prepara- 
tion and properties of tropenium (cycloheptatrienylium) 
compounds, with particular emphasis on a series of tro- 
penium salts with simple nuclear substituents. 

The hydride exchange reaction developed by Dauben 
and Pearson was used to prepare a number of these salts. 
Substituted cycloheptatrienes and the corresponding tro- 
penium ions were prepared where 


Ss , (J)onr —() X,Y- + Q) CH 
H 4 3 


x = F, Cl, Br, Me, OMe, SMe, COzH, and H. Various an- 
ions were investigated; perchlorate and fluoborate were 
found to be the most satisfactory from the standpoint of 
stability and ease of preparation. 

Substituted tropenium ions were shown to undergo three 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 





1564 


CHEMISTRY 





general types of reactions: nucleophilic displacement of 
the substituent, nucleophilic attack on the B-atom of the 
substituent, and displacement of the substituent followed 
by attack on the B-atom of the new substituent. Reactions 
of the first type are shown by halotropenium ions; the sub- 
stituent halogen is displaced by other halide ions to form 
new halotropenium salts, by water to form hydroxytrope- 
nium salts, and by cyanide or ethyl mercaptide ion, Reac- 
tions of the second type are the decomposition of methoxy- 
tropenium halides to tropone and methyl halide on 
sublimation, and the reaction of methyltropenium salts 
with bases to form highly colored products, presumably 
through a heptafulvene intermediate. Reactions of the third 
type are the alcoholysis of halotropenium ions to hydroxy- 
tropenium ions, and the reaction of halotropenium ions 
with nitrite ion to form tropone and nitrosyl halide. 

Two additional substituted tropenium ions were pre- 
pared through the reactions of halotropenium ions; iodo- 
tropenium iodide was obtained by treating chlorotropenium 
perchlorate with excess iodide ion, and hydroxytropenium 
salts were formed when halotropenium salts were treated 
with water. 

The ultraviolet spectra on the ions were determined in 
sulfuric acid and acetonitrile. The spectra in these sol- 
vents are almost identical, indicating that the salts are 
completely ionized in acetonitrile. All of the substituted 
ions show red shifts from tropenium itself; thiomethoxy 
and iodotropenium ions have bands near the visible and 
are yellow. The infrared spectra of a representative se- 
ries of substituted salts were determined. The polaro- 
graphic half-wave potentials of the ions were determined 
in acetonitrile with tetra-n-butylammonium perchlorate 
as the supporting electrolyte. The electrode process was 
a one-electron reduction in all cases and was irreversible. 

The half-wave potential reflects the energy of the low- 
est unfilled molecular orbital of the ion, and the longest 
wavelength band in the electronic spectrum represents the 
energy difference between the highest filled and the lowest 
unfilled orbitals of the ion. A correlation was made using 
the experimentally determined ultraviolet spectra and po- 
larographic half-wave potentials from which the relative 
effects of substutuents on the tropenium nucleus could be 
estimated. 

The use of t-butyl carbonium ion as a hydride acceptor 
in the synthesis of tropenium ions was investigated with 
considerable success. Cycloheptatriene and t-butyl hal- 
ides in sulfur dioxide or in the presence of Lewis acid 
catalysts gave yields of tropenium ion ranging from 6 to 
85%. 

The tropenium ion was shown to be stable to electro- 
philic substitution by bromine or fuming sulfuric acid at 
100° or bromine at 200° with a reaction time of one week. 
However, sulfonation was apparently achieved with fuming 
sulfuric acid at 210° for six days. 

Microfilm $3.25; Xerox $11.00. 250 pages. 





I. HALOGENATION REACTIONS OF FLAVANONES 
Il. DEACETYLATION REACTIONS OF 
FLAVONES AND FLAVANONES 
Il, RELATION OF INFRARED SPECTRA TO 
CONFORMATION IN THE a-HALOKETONES 


(L. C. Card No. Mic 58-5909) 


Myron James Holm, Ph.D. 
The University of Nebraska, 1958 


Adviser: James Howard Looker 


Part I. 

The halogenation reactions of flavanones were investi- 
gated. An improved technique for dehydrogenation of fla- 
vanones to flavones with N-bromosuccinimide was devel- 
oped, The technique involved treating a flavanone acetate 
with a two molar quantity of N-bromosuccinimide. Bro- 
mine formed as a byproduct of the reaction was removed 
continuously by distillation of the solvent. Excellent yields 
were obtained in the conversion of hesperetin triacetate to 
diosmetin triacetate, and of naringenin triacetate to api- 
genin triacetate. In the case of 5-methoxyflavanone, the 
reaction produced a bromo-)-methoxyflavone. 

The ultraviolet light catalyzed bromination of hespere- 
tin triacetate and naringenin triacetate was investigated. 
Hesperetin triacetate yielded at least three major products. 
Two of these products were obtained in a pure, crystallline 
form, One was the previously described 3-bromohespere- 
tin triacetate. The other was not identified. Naringenin 
triacetate yielded at least seven significant products. Only 
two of these products were obtained in crystalline form. 
One was not identified. The other, which constituted three 
percent of the products, was apigenin triacetate. 


Part II. 

The deacetylation reactions of flavone and flavanone 
acetates were investigated. A selective deacetylation of 
the 5-acetoxyl group was discovered. The heating of the 
flavone acetate in a mixture of acetic acid and acetic an- 
hydride with silver or sodium acetate was found to cause 
partial loss of the 5-acetoxyl group, but no significant loss 
of other acetoxyl groups. 

The preparative use of imidazole as a hydrolytic cata- 
lyst was investigated. The reagent was found to be useful. 
The deacetylated flavone or flavanone was obtained in es- 
sentially quantitative yield and in a pure state. 

Imidazole was found to catalyze the establishment of 
the chalcone-flavanone equilibrium. In the case studied 
(2,2'-dihydroxychalcone) no side reactions were observed. 


Part I. 

The relation of shift in carbonyl stretching frequency 
on alpha-halogenation to conformation was reviewed. A 
relationship between projected valency angle and frequency 
shift was derived, and supported by experimental data. 
The proposal was made that one should expect intermediate 
shifts to be associated with intermediate conformations. 

Microfilm $2.00; Xerox $4.60. 87 pages. 
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THE MECHANISM OF THE OXO REACTION one mole of carbon monoxide was adsorbed. The hydro- 


(L. C. Card No, Mic 58-7631) carbonyl olefin complexes slowly decomposed forming oxo 
aldehydes and dicobalt octacarbonyl. Complexes formed 
Lawrence S. Kirch, Ph.D. from straight chain internal olefins decompose at a faster 
University of Cincinnati, 1958 rate than the complexes formed from the corresponding 

| terminal olefins. 

The oxo reaction involves the addition of carbon monox- On the basis of these experimental results a mechanism 
ide and hydrogen to an olefin in the presence of a cobalt has been proposed for the oxo reaction in which two moles 
catalyst to form an aldehyde containing one carbon atom of cobalt hydrocarbonyl and one mole of carbon monoxide 
more than the starting olefin. The reaction is usually run react to form an intermediate olefinhydrocarbonyl com- 
at temperatures between 75-200° C and ata synthesis gas plex (I). This complex then decomposes to form dicobalt 
pressure of 100-300 atmospheres. Under these conditions octacarbonyl and the oxo aldehyde. The complete reaction 
(oxo conditions) of temperature and pressure metallic co- scheme may be written: 
balt or any cobalt salt forms both dicobalt octacarbonyl and 
cobalt carbonyls in the oxo reaction has been of consider - Coz2(CO)s + He —+ 2HCo(CO). 
able interest in the past several years. 

On the basis of kinetic data a mechanism has been pro- 2HCo(CO). + CO + RCH = CHs ee 
posed’ for the reaction in which dicobalt octacarbonyl and I —+RCH2CH2CHO + Co2(CO)s 
the olefin form a complex and carbon monoxide. This 
complex then decomposes to form cobalt tricarbonyl and In the present reaction scheme complex formation 
the aldehyde. Cobalt tricarbonyl and carbon monoxide then takes place with incorporation of carbon monoxide whereas 
react to form dicobalt octacarbonyl. in previously suggested mechanisms complex formation 


occurs with evolution of carbon monoxide. 
Coz2(CO)s + RCH = CHe » Co2(CO)77-RCH = CH2 + CO Microfilm $2.00; Xerox $4.80. 91 pages. 


Co2(CO)7-RCH = CHz2 +2Co(CO)3; + RCH2zCH2CHO 
2Co(CO)s; + 2CO —» Co2(CO)s 

















Several mechanisms have also been proposed which PART I. THE BECKMANN CLEAVAGE 
utilize cobalt hydrocarbonyl as the catalyst. For example, REACTION OF 16-ACETOXIMINO-3£- 
the following reaction scheme has been suggested:” ACETOXY-5-ANDROSTENE-17-ONE 
ancenniidli PART II, THE SYNTHESIS AND PROPERTIES 
Coz (CO), + Ha<—— 2HCo(CO), OF 2,2,5,5-TETRAMETHYL-1,4- 
HCo (CO), + RCH = CHe ——+HCo(CO)3-RCH = CH2 + CO DIAZABICYCLO[2.2.2]JOCTANE METHOCHLORIDE 


HCo(CO)s*RCH = CH2+ HCo(CO)4 —>2Co(CO)3+ RCH2CH2CHO (L. C. Card No. Mic 58-7508) 


2Co(CO)3 + 2CO ———> Co2(CO)s Thomas Andrew Lies, Ph.D. 
The University of Wisconsin, 1958 
The present investigation was undertaken in order to 
further study the mechanism of the oxo reaction and to de- Supervisors: Professors A, L. Wilds and 
termine the nature of the oxo intermediates. A prelimi- S. M. McElvain 
nary investigation® had shown that under oxo conditions 
cobalt hydrocarbonyl complexes with olefin. In the pres- When 16-oximino-38-hydroxy-5-androstene-17-one was 
ent study the complexing of cobalt hydrocarbonyl and olefin acetylated with acetic anhydride and pyridine and the prod- 
was studied at room temperature and atmospheric pres- uct recrystallized from aqueous acetone, the compound ob- 
sure, tained was not 16-oximino -38-acetoxy-5-androstene-17- 
It was found that cobalt hydrocarbonyl complexes with one, the structure assigned to it by Stodola, Kendall and 
various olefins at 25°C in an atmosphere of carbon monox- McKenzie,! but was in fact 3B-acetoxy-16,17-seco-5- 
ide at the same relative rates as the olefins react under androstene-16-cyano-17-oic acid. The investigation of 
oxo conditions. For each mole of hydrocarbonyl reacting this Beckmann cleavage reaction was the objective of the 
research. 


i CO A diacetate of the oximino ketone was isolated which 





RCH | cleaved on standing in aqueous acetone solution to give 3f- 
‘CH | acetoxy -16,17-seco-5-androstene-16-cyano-17-oic acid. 
In order to determine whether the diacetate had a rear- 
ranged structure it was reduced with lithium aluminum 
Co hydride and the product acetylated to give 16 € -acetamido- 
/ 5-androstene-38,17€ -diol diacetate, which was also ob- 
H | tained by the reduction of the oximino ketone and acetyla- 
| tion of the reduction product. Isolation of this product 
Al | showed that the diacetate obtained from 16-oximino-38- 
| 
| 
C 











hydroxy-5-androstene-17-one was 16-acetoximino-3f - 

O acetoxy-5-androstene-17-one. The cleaved compound 16, 
17-seco-5-androstene-16-acetamido-3f,17-diol diacetate 

I . was also prepared for comparison with the above reduction — 





O 
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of the methyl ester of the cyano acid and acetylation of the 
product. 

16-Oximino-38-hydroxy-5-androstene-17-one yielded 
16 -acetoximino -38-hydroxy-5-androstene-17-one when 
treated with acetic anhydride in dioxane solution at room 
temperature, 16-Acetoximino-38-acetoxy-5-androstene- 
17-one yielded 38-acetoxy-16,17-seco-5-androstene-16,17- 
dioic imide when refluxed in acetic anhydride -acetic acid 
solution. 

38-Acetoxy-16,17-seco-5-androstene-16-cyano-17-oic 
acid was hydrolyzed to 38-acetoxy-16,17-seco-5-andros- 
tene-16,17-dioic acid when refluxed with zinc and dilute 
acetic acid. 

(PART II) The objectives of the research were the syn- 
thesis and resolution of 2,2,5,5-tetramethyl-1,4-diazabicy- 
clo[2.2.2]octane (I) as a demonstration that a tertiary amine 
can exist in a stable pyramidal configuration. 

The first approach to the synthesis was the high pres- 
sure hydrogenolysis of the addition products of 2,2,5,5- 
tetramethylpiperazine and glyoxal in the hope that a suffi- 
cient quantity of the bridged addition product would be 
present to yield some of the desired bicyclic amine. 

Hydrogenation with copper chromium oxide gave poly- 
meric products formed by intermolecular linking of the 
piperazine and glyoxal. Hydrogenation with Raney nickel 
gave small amounts of steam volatile products which were 
not purifiable. Attempted intramolecular alkylation of 2,2, 
0,0-tetramethylpiperazine with ethylene glycol gave the 
mono- and di-hydroxyethylated piperazines. 

Reduction of the amine-glyoxal addition products with 
lithium aluminum hydride gave a non-volatile product 
which was apparently a polymer of high molecular weight. 

In a second approach, 2,2,5,5-tetramethyl-1,4-diazabi- 
cyclo[2.2.2]octane methochloride (III) was synthesized by 
neutralization of the amine hydrochloride function of 1- 
(8-chloroethyl)-2,2,5,5-tetramethylpiperazine-1-metho- 
chloride hydrochloride (II). 

All attempts to remove the quaternary methyl group 
from III to form I were unsuccessful. Ring opened prod- 
ucts were formed when III reacted with aqueous alkali, hy- 
drosulfide ion, thiophenolate ion or lithium aluminum hy- 
dride, and when it was pyrolyzed at 310°. 


CH, /\ CH, 
N ms l Nt 
N N 
H2~ 
I II Il 
Microfilm $2.10; Xerox $7.40. 160 pages. 


tF. H. Stodola, E. ©. Kendall, and B. F. McKenzie, J. 
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AUTOXIDATION INHIBITION OF TETRALIN: 
A STUDY BY INDUCTION PERIOD ANALYSIS 


(L. C. Card No. Mic 58-7124) 


William Gilbert Lloyd, Ph.D. 
Michigan State University, 1957 


The nature of antioxidant interaction with autoxidizable 
systems is investigated by means of an intensive study of 
the effects of various experimental parameters upon the 
induction period of inhibited tetralin. 

The effect of variation of azo-bis-isobutyronitrile initi- 
ator concentration at constant hydroquinone concentration 
indicates a simple power relationship. The effect of vari- 
ation of cobaltous naphthenate catalyst at constant hydro- 
quinone concentration shows the induction period to be ex- 
ponentially dependent upon the cobalt concentration. This 
dependency is confirmed by a similar series at constant 
2,6-di-tert-butyl-4-methylphenol concentration. The effect 
of varying antioxidant concentration at constant cobalt 
catalyst concentration is dependent upon the efficacy of the 
antioxidant and the concentration of the antioxidant; de- 
pendencies vary from first-order to exponential. At con- 
stant concentrations of hydroquinone and cobalt catalyst, 
the induction period is inversely proportional to the amount 
of tetralin-1-hydroperoxide added to the system. The ef- 
fects of variation of oxygen pressure, substrate concen- 
tration and temperature (50-90°) are also reported. 

These observed relationships are inconsistent with the 
classical induction period kinetics derived from assump- 
tions of steady-state concentrations of intermediates. It 
is proposed that the steady-state assumption is not gener - 
ally applicable to inhibited systems. In view of the evi- 
dence for the occurrence of propagation and branching 
reactions during induction periods, a kinetic theory based 
upon the branching-chain dynamics of Semenoff is pro- 
posed. According to this concept, application of the 
steady-state assumption to inhibited systems is valid only 
for the special case of retarded linear nonbranching 
chains. An approximate kinetic solution for the general 
case, based upon the assumption of an inverse relation- 
ship between antioxidant and chain-carrier concentrations, 
is shown to account qualitatively for the basic observed 
relationships. Microfilm $2.50; Xerox $8.60. 189 pages. 


ACID-BASE CATALYSIS IN NON-DILUTE 
ACID MEDIA. THE AROMATIC 
DECARBONYLATION REACTION 


(L. C. Card No. Mic 58-7369) 


Philip Cushman Myhre, Ph.D. 
University of Washington, 1958 


Isotope effects have been determined for the decarbon- 
ylation of 2,4,6-triisopropylbenzaldehyde in 71-99 percent 
D2SO.4-D20 and for 2,4,6-triisopropylbenzaldehyde -di 
(ArCDO) in 72-96 percent H2SQ4-H2O. The results are in 
complete agreement with the general acid-base catalysis 
mechanism of successive bimolecular proton transfer 
steps previously proposed, In accordance with expecta- 
tion, based on steric grounds, a step involving proton 
transfer from solvent acids to the aromatic ring is rate 
controlling in the higher HzSO,4 percentages and largely 
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rate controlling in the lower H2SQ,4 percentages. Conclu- 
sions of general significance are: (1) General acid-base 
catalysis in non-dilute H2SO, has been demonstrated. 

(2) Agreement with the Hammett acid catalysis equation, 
log Kjp.q + Ho - log (LBI/[Bl,+.:c,) = constant, over a 
limited acid range, is not a sufficient criterion for the as- 
signment of mechanism. (3) The mechanism of successive 
bimolecular proton transfer steps assigned to the decar- 
bonylation may give agreement with the Hammett equation 
under the condition that acid and/or basic catalysis con- 
stant ratios are the same as for indicator bases. (4) Ad- 
ditional evidence that aromatic electrophilic substitution 
in general proceeds via an intermediate has been obtained. 

Attempts have been made to isolate or to demonstrate 
the existence of the reaction intermediate in aromatic de- 
carbonylation. This investigation was not conclusive. How- 
ever, it has been shown that mesitaldehyde will react with 
concentrated perchloric acid to give a yellow crystalline 
adduct. The empirical formula of this adduct is [(CioHie 
O)2:HC10,4]. The adduct is readily converted by water to 
mesitaldehyde and perchloric acid. The structure of this 
compound has been discussed in terms of a condensation 
product and alternatively a molecular complex. 

Attempts have been made to synthesize 2,4,6-tri-t- 
butylbenzene, but a successful synthesis was not achieved. 
Results of significance are: (1) Formylation of 1,3,5-tri- 
t-butylbenzene, using modified Gattermann conditions, 
leads to predominant rearrangement of the hydrocarbon to 
Barclay’s hydrocarbon, 1,1,4,4,5,5,8,8-octamethyl-1,2,3, 
4,9,6,7,8-octahydroanthracene. A small amount of liquid, 
whose properties are consistent with those of a highly 
hindered imine, was isolated from this reaction. (2) For- 
mylation of 1,3,5-tri-t-butylbenzene with formyl fluoborate 
leads to predominant disproportionation of the hydrocar- 
bon. A trace of aldehydic material, whose properties are 
consistent with the expected properties of 2,4,6-tri-t- 
butylbenzaldehyde, was isolated. (3) The presumed inter- 
mediate, 1,1,4,4-tetramethyl-6-t-butyl-1,2,3,4-tetrahy- 
dronaphthalene, in the formation of Barclay’s hydrocarbon 
from p-di-t-butylbenzene has been isolated and identified. 
(4) Barclay’s compound reacts in the presence of alumi- 
num chloride to yield a new compound, compound Z. The 
structure of this compound has been investigated, and sev- 
eral derivatives of compound Z have been prepared. 

Microfilm $2.65; Xerox $9.20. 202 pages. 


ORIENTATION AND REACTIVITY IN 
AROMATIC FREE RADICAL SUBSTITUTION. 
ATTACK BY p-ANISYL RADICALS AND 
PHENYL RADICALS ON ANISOLE 


(L. C. Card No. Mic 59-19) 


Anthony J. Passannante, Ph.D. 
New York University, 1958 


Adviser: Robert T Morrison 


A theory has been proposed to account for the existing 
data on orientation and reactivity in aromatic free radical 
substitution. 

The reaction of p-methoxybenzenediazonium chloride 
with anisole has been found to yield dimethoxybiphenyls in 





the proportions: 2,4'-, 68.5%; 3,4'-, 20.5%; 4,4'-, 11.1%: 
The reaction of p-methoxybenzenediazonium chloride with 
an equimolar mixture of anisole and benzene has been 
found to yield dimethoxybiphenyls and methoxybiphenyl] in 
a ratio of 1.8 to l. | 

The reaction of benzenediazonium chloride with anisole 
has been found to yield methoxybiphenyls in the propor- 
tions: 2-, 68.5%; 3-, 15.7%; 4-, 15.9%. The reaction of 
benzenediazonium chloride with an equimolar mixture of 
anisole and benzene has been found to yield methoxybi- 
phenyls and biphenyl in a ratio of 2.3 to 1. 

Possible interpretations of these results have been 
discussed. Microfilm $2.10; Xerox $7.40. 160 pages. 


STERIC HINDRANCE IN THE FRIEDEL-CRAFTS 
AND GRIGNARD REACTIONS OF 
3-CHLOROPHTHALIC ANHYDRIDE 


(L. C. Card No. Mic 58-7171) 


Paul Gerhardt Scheurer, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


The interest in the investigation of steric factors in 
the Friedel-Crafts and Grignard reactions of 3-chloro- 
phthalic anhydride herein reported originated from obser - 
vations made by Newman and coworkers on the relative 
reactivity of the two carbonyl functions in 3-methylphthalic 
anhydride with benzene,’ m-xylene,” and mesitylene,* 
(Friedel-Crafts) and with phenylmagnesium,’ m-xylylmag- 
nesium,” and mesitylmagnesium,” bromides. These results 
suggested that the preference shown for the “unhindered” 
carbonyl function might be due to a greater degree of 
steric hindrance at the middle, “hindered,” carbonyl func- 
tion. 


HISTORICAL 


Previous examples of the Friedel-Crafts and Grignard 
reactions of unsymmetrical phthalic anhydrides (and analo- 
gous types) which represent careful quantitative work are 
discussed. A theory to account for many of the results is 
presented. 


THEORETICAL BACKGROUND 


If the results obtained by these two anhydrides were 
the same, it would indicate that steric effects were pre- 
dominant since, as shown by x-ray measurements, a 
methyl group and a chlorine atom have about the same 
size.* Their polar effects, however, would be different. 
The influence of steric hindrance which would be due to 
the combined effect of the chlorine atom in the 3-position 
and any methyl groups ortho to the site of reaction in the 
reactant should increase with an increase of 0, 1, and 2 
methyl groups as was observed with 3-methylphthalic an- 
hydride. 


EXPERIMENTAL RESULTS 


The percentage yields of the pure products isolated 
from reaction at the “unhindered” and “hindered” 
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carbonyls of 3-chlorophthalic anhydride and their approxi- 
mate ratios of reaction are given in the following table. 


TABLE I 


Friedel-Crafts and Grignard Reactions on 
3-Chlorophthalic Anhydride 





A B 
Per cent Per cent 
Reaction at | Reaction at 
“unhindered” | “hindered” 
l-carbonyl | 2-carbonyl 


Per cent 
Unreacted 
Anhydride 
Recovered 


Ratio of 
Products 
A/B 


Reactant 





Benzene 0 0 96.5 
m-Xylene 0 0 89.5 
Mesitylene | 0 18.1 81.5 
Phenyl Mg Br 27 52* 12 
m-Xylyl Mg Br 14 66 17 
Mesityl Mg Br 35 49 0 

















*This figure includes the phthalide, 4 per cent. 


The conclusion is drawn that a combined polar and 
steric effect is operative in 3-chlorophthalic anhydride in 
its Friedel-Crafts reactions; while in 3-methylphthalic 
anhydride no great orienting effect was noted. In the Grig- 
nard reaction, 3-chlorophthalic anhydride approximates 
3-methylphthalic anhydride in its behavior and hence steric 
hindrance is controlling. 

All of the ketoacids prepared in this work are new 
compounds. The structure of each was proved by decar- 
boxylation to a substituted benzophenone and the structures 
of these ketones proved by synthesis. 

Two methods of separation of the isomeric aroyl chlo- 
robenzoic acids were used: 

In the case of 2-(2,4,6-trimethylbenzoy]l) -3-and-6 - 
chlorobenzoic acids separation was effected by exhaustive 
esterification. Only 2-(2,4,6-trimethylbenzoyl) -3-chloro- 
benzoic acid is esterified. 

In the separation of 2-(2,4-dimethylbenzoy]l) -3-and-6- 
chlorobenzoic and 2-benzoyl-3-and-6-chlorobenzoic acid 
mixtures, the mixture was converted into the methyl es- 
ters with diazomethane, and separation was effected by 
the preferential hydrolysis of the methyl 2-aroyl-6-chlo- 
robenzoates with conc. sulfuric acid. 

Microfilm $2.00; Xerox $4.60. 90 pages. 


1, Newman, M. S., and McCleary, C. C. “The Behav- 
ior of 3-Methylphthalic Anhydride in Friedel-Crafts and 
Grignard Condensations,” J. Am, Chem, Soc., 63 (1941), 
pp. 1542-44, 

2. Newman, M. S., and Muth, C. W. “The Behavior of 
3-Methylphthalic Anhydride in Friedel-Crafts and Grignard 
Condensations, II,” J, Am, Chem. Soc., 72 (1950), pp. 
5191-93, 

3. Values are obtained from Pauling, L. Nature of the 
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Van der Waal Radius (A°) 


Group 


CH 2,00 
Br 1.95 
Cl 1.80 
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I. A STUDY OF THE REACTIONS OF 
N-METHYLOLAMIDES WITH OLEFINS 
Tl. MIXED AZINES OF BETA-KETOESTERS 


(L. C. Card No. Mic 59-21) 


Stanley Temple, Ph.D. 
New York University, 1958 





Adviser: John J. Ritter 


I. A study of the Reaction of N-Methylolamides with 

Olefins 

The reaction of N-methylolamides with olefins has been 
studied and has been found to give 6,6-dialkyl-4,5-dihydro- 
1,3-oxazines and methylene bis-amides as the chief prod- 
ucts. The best reaction medium has been found to be a 
1-2% solution of concentrated sulfuric acid in acetic acid. 
The reactions were run at 0° for aliphatic N-methylolam - 
ides and at 35-40° for aromatic N-methylolamides. 

As a further consequence of this study, it has been 
found that only those olefins which form stable carbonium 
ions give appreciable yields of heterocyclic compounds. 
An example of this reaction was the reaction of N-methyl- 
olbenzamide with 2-methyl-2-butene to yield 2-phenyl-5,6, 
6-trimethyl-4,5-dihydro-1,3-oxazine. 

A study of the infrared spectra of the oxazines has been 
made. All but the 2-phenyl compounds have been found to 
show N-H stretching bands in the 3200 cm.’ region. The 
possibility of ketimine-enamine tautomerism has been in- 
vestigated but no definite conclusions have been reached. 

The reaction of N-methylol derivatives of acetamide, 
propionamide, benzamide and phenylacetamide with 2- 
methyl-2-butene, alpha-methylstyrene, camphene and 1- 
methylcyclohexene have been found to give appreciable 
yields of the desired oxazines. The products character- 
ized by their physical properties and those of their pic- 
rates. 





Part II. Mixed Azines of Beta-Ketoesters 

An attempt has been made to synthesize mixed azines 
of ketones and beta-ketoesters. These compounds were to 
be used in the synthesis of carbalkoxypyrazolines by the 
Curtius’ azine-pyrazoline rearrangement. All attempts to 
synthesize mixed azines of aliphatic ketones and beta- 
ketoesters have been found to give 3-methyl-5-pyrazolone 
or its derivatives. An attempt to synthesize the mixed 
azine of acetophenone and ethyl acetoacetate led to aceto- 
phenone azine and 3-methyl-5-pyrazolone. 

Benzophenone has been found to give mixed azines with 
beta-ketoesters. Mixed azines of benzophenone with ethyl 
acetoacetate, ethyl benzoylacetate, methyl ethyl 3-acetyl- 
succinate, dimethyl acetonedicarboxylate and acetoace- 
tanilide have been prepared but have been found to be de- 
composed by acids and unreactive toward bases. 

Microfilm $2.00; Xerox $5.00. 99 pages. 
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ALKYLATION AND REARRANGEMENT OF 
ALIPHATIC 1,4 UNSATURATES 


(L. C. Card No. Mic 58-7155) 


Russell Wagner Walker, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION AND HISTORY 


Levy and Cope’ have shown that allylbenzene can be 
alkylated through its sodium salt in liquid ammonia. They 
found that alkylation occurred exclusively in the secondary 
position. This was later substantiated by Rowlands” who 
prepared several other interesting aromatic hydrocarbons 
upon further study of aromatic derivatives which possessed 
an activated methylene group. The double bond in the side 
chain and the phenyl group activate the methylene group 
sufficiently so that the hydrogen atoms are acidic enough 
to make possible the formation of a stable salt. 

Taylor and Connor® determined that the methylene 
group is activated sufficiently by two carbon-to-carbon 
double bonds to undergo a Michael condensation. The dou- 
ble bonds may be parts of an aromatic system, as in fluo- 
rene; conjugated olefinic linkages, as in cyclopentadiene; 
or aliphatic and nonconjugated linkages, as in 1,4-penta- 
diene. It had been well established previously that cyclo- 
pentadiene possessed an active methylene group. Its re- 
activity was attributed to the formation of a planar 
symmetrical anion which was stabilized by resonance. 
Because of this resonance stabilization, cyclopentadiene 
is anomalous among the 1,4-dienes. Levy and Cope’ re- 
ported the alkylation of 1,4-pentadiene through its sodium 
salt in liquid ammonia to produce 3-vinyl-1,5-hexadiene. 
However, Paul and Tchelitcheff* obtained 1,3,7-octatriene 
when they reacted the sodium salt of 1,4-pentadiene with 
allyl chloride in benzene. 

Lespieau and Journaud’ inadvertently allylated 1- 
penten-4-yne when they reacted allylic halides with sodium 
acetylide in liquid ammonia, They obtained highly unsatu- 
rated eight and eleven carbon hydrocarbons instead of the 
expected 1-penten-4-yne. Greenlee’ alkylated 1-octen-4- 
yne through its sodium salt in liquid ammonia, and upon 
catalytic hydrogenation of the reaction products obtained 
3-ethyloctane. 

Although the pertinent literature reveals that aliphatic 
1,4 unsaturates may be alkylated through their sodium 
salt in liquid ammonia, the existing data are very meager 
and, in some cases, conflicting. Therefore, a study of this 
reaction was made, and it constitutes an important part of 
the present research. 

An .approach to the problem of the alkylation of ali- 
phatic 1,4 unsaturates was to perfect reaction conditions 
and to compare the yields obtained on alkylation of 1,4 
dienes, 1,4 enynes, and 1,4 diynes possessing the same 
carbon skeleton. Since another objective of the work was 
to prepare highly unsaturated, nonconjugated, aliphatic 
hydrocarbons within the gasoline range, the lowest molec- 
ular weight aliphatic 1,4 unsaturates were chosen as the 
compounds to be studied. This plan proposed the prepara- 
tion of 1,4-pentadiyne. An attempt was made to prepare 
this compound by a method involving a procedure reported 
by Grignard and his coworkers,’ that is, the reaction of 
propargyl bromide with acetylenemonomagnesium bromide 
in ether. This resulted in a study of the preparation of 
ethynyl magnesium bromide. 





Cyclopentadiene has received considerable attention 
from numerous investigators because of its dual character. 
It exhibits properties of an alicyclic conjugated diene as 
well as those of compounds with a very reactive methylene 
group. Greenlee® greatly enhanced the usefulness of cy- 
clopentadiene by the introduction of liquid ammonia as a 
reaction medium. At the boiling point of liquid ammonia 
(-34°), dimerization of cyclopentadiene or of the alkylated 
cyclopentadiene derivative is nearly negligible, and alkyla- 
tion reactions were simple, stepwise, and nearly quantita- 
tive. An attempt was made in the present research to 
prepare fulvanols by the condensation of cyclopentadienyl- 
sodium with ketones in liquid ammonia. It was desired to 
hydrogenate the fulvanol to the saturated tertiary alcohol 
which on dehydration could produce alkylidene and/or al- 
kenyl cyclopentanes, and/or alkyl cyclopentenes. 


DISCUSSION OF PRESENT RESEARCH 


Derivatives of aliphatic 1,4 unsaturates 


In this work, 3-methyl-1,4-pentadiene, 3-vinyl-1,5- 
hexadiene, 4,4-divinyl-1,6-heptadiene, and 3-methyl-1,4- 
heptadiene were prepared by reacting the sodium salt of 
the corresponding aliphatic 1,4 unsaturate with the proper 
halide. It was necessary to synthesize the 1,4-heptadiene 
and 1-hepten-4-yne used as starting reagents. 

The sodium salts of the aliphatic 1,4 unsaturates were 
formed in liquid ammonia at either the boiling point of the 
solvent (-34°) or the temperature (-78°) of a Dry Ice- 
acetone slurry, by adding the 1,4 unsaturate as rapidly as 
possible to the equivalent amounts of freshly prepared 
sodamide. In every instance, it was necessary to add the 
alkyl halide as rapidly as possible to achieve alkylation 


_ without an excessive amount of rearrangement. Rear- 


rangement of aliphatic 1,4 unsaturates to the more thermo- 
dynamically stable 1,3 isomers is greatly accelerated by 
sodium amide. Various procedures were utilized in an at- 
tempt to achieve alkylation without rearrangement. The 
conditions found to give optimum yields were high dilution 
(4 liters of solvent to one mole of hydrocarbon) and as 
short a reaction time as possible. 

Isolation of the products was accomplished by addition 
of ammonium chloride to quench the reaction, dilution with 
water, separation of the hydrocarbon layer, and, in some 
instances, steam distillation. Purification of the majority 
of the products was accomplished by fractionation ona 
column capable of 15-20 plates efficiency. The highly un- 
saturated products which are unstable at their atmos- 
pheric boiling points were fractionated under reduced pres- 
sure on a column capable of 5-6 plates efficiency. Mate- 
rial taken as good product constituted a flat on a rectifica- 
tion diagram of the distillation. 

The major by-products were hydrocarbons formed by 
rearrangement of the original 1,4 unsaturate or its mono- 
alkylated derivative. There was no distinguishable differ - 
ence in rate of rearrangement between 1,4 dienes and 1,4 
enynes; however, in both classes of hydrocarbons, the sub- 
stitution of an alkyl group for either aterminal or a methyl- 
ene hydrogen atom greatly increased the rate of rearrange- 
ment to the conjugated isomer. In addition to rearrange- 
ment, the aliphatic 1,4 unsaturates and/or their by-products 
were readily polymerized, and this was a controlling fac- 
tor in the success of the experiment in many instances. 
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3-Methyl-1,4-pentadiene was prepared in the best 

yield (21 per cent) by adding methyl iodide (1.0 m.) rapidly 
to the sodium salt of 1,4-pentadiene (1.1 m.) in 4 liters of 
liquid ammonia. Obtaining a yield of 3-methyl-1,4-penta- 
diene was dependent upon a very rapid rate of addition of 
the alkylating reagent and a high dilution. Conditions nec- 
essary for the successful monomethylation of 1,4-penta- 
diene are also reported. The structure of the product was 
established by its hydrogenation to 3-methylpentane and by 


comparison of its physical properties with literature values. 


The dimethylated product, 3,3-dimethyl-1,4-pentadiene, 
obtained from the rapid addition of methyl iodide (2.0 
moles) to the sodium salt of 1,4-pentadiene in 4 liters of 
liquid ammonia, was not isolated. The by-product hydro- 
carbons, cis and trans-3-methyl-1,3-pentadiene, which 
were produced by migration of a double bond from its orig- 
inal position in the methylated 1,4-pentadiene, boiled too 
closely to that of the desired dimethylated product to allow 
effective separation by distillation on a small charge. The 
structure and approximate yield (7-8 per cent) of the di- 
methylated product was established by catalytic hydrogena- 
tion of the mixture containing 3,3-dimethyl-1,4-pentadiene 
to produce 3,3-dimethylpentane. 

3-Vinyl-1,5-hexadiene was prepared in 14 per cent 
yield by adding allyl chloride rapidly to an equivalent quan- 
tity of the sodium salt of 1,4-pentadiene. Proof of struc- 
ture was accomplished by hydrogenation to 3-ethylhexane 
and by comparison with physical properties previously re- 
ported. 

4,4-Vinyl-1,6-heptadiene was prepared in 9 per cent 
yield by adding allyl chloride (2.0 moles) and freshly pre- 
pared sodium amide (2.0 moles) simultaneously to 1,4- 
pentadiene (1.0 mole) in 3 liters of liquid ammonia. The 
addition of the reagents was regulated to keep the concen- 
tration of the sodium amide in slight excess. Proof of the 
carbon skeleton was established by hydrogenation to 4,4- 
diethylheptane. An authentic sample of the latter was pre- 
pared by a straight-forward synthesis involving proven 
reactions, only. Further proof of structure of 4,4-divinyl- 
1,6-heptadiene was furnished by a comparison of its physi- 
cal properties to those of the product obtained from the 
allylation of 3-vinyl-1,5-hexadiene. The latter reaction 
was carried out by adding allyl chloride to the sodium salt 
of 3-vinyl-1,5-hexadiene in liquid ammonia. The yield 
(9 per cent) of 4,4-divinyl-1,6-heptadiene obtained from 
the one-step diallylation in comparison with the over-all 
yield (2 per cent, based on 1,4-pentadiene) obtained from 
the two-step diallylation of 1,4-pentadiene illustrates the 
desirability of a short reaction time and high dilution as 
conditions for the alkylation of aliphatic 1,4 unsaturates. 

4-Ethynyl-4-vinyl-1,6-heptadiene was prepared in the 
best yield (7 per cent) by adding allyl chloride (2.5 moles) 
to a mixture of sodium acetylide (1.0 mole) and sodium 
amide (2.0 moles) in 4 liters of liquid ammonia. The 
structure of the product was established by hydrogenation 
to 4,4-diethylheptane, by elemental analysis, and by infra- 
red studies. 

The nature of the reaction was shown definitely to follow 
the patternas visualized by Lespieau and Journaud,” thatis, 
the formation of 1-penten-4-yne, whichis metalated and 
allylated to produce 3-ethynyl-1,5-hexadiene, which is fur - 
ther metalated andallylated to produce 4-ethynyl-4-vinyl- 
1,6-heptadiene. The intermediate products were deter - 
mined by isolation and purificationof the products obtained 
from them by reduction with sodium in liquid ammonia. 





1,4-heptadiene was prepared successfully by the selec- 
tive catalytic hydrogenation of 1-hepten-4-yne over 2 per 
cent of its weight of palladium on barium sulfate at 30°C. 
and 20-30 psi. However, it was found impossible to reduce 
the triple bond selectively to a double bond by sodium in 
liquid ammonia. When 1-hepten-4-yne (0.5 m.) was added 
to sodium (1 g. atom) in liquid ammonia, the only product 
isolated was a mixture of heptenes (37 per cent yield). 
This shows that 1-hepten-4-yne and/or 1,4-heptadiene 
were rearranged by the contact with sodium amide and 
further reduced by sodium in liquid ammonia. 

3-Methyl-1,4-heptadiene was prepared in 10 per cent 
yield by adding methyl iodide rapidly to an equivalent 
amount of the sodium salt of 1,4-heptadiene in liquid am- 
monia. The low yield of the monomethylated product and 
the complete exclusion of the dimethylated product were 
strong evidence that the replacement of either a terminal 
or a methylene hydrogen atom by an alkyl group in 1,4- 
pentadiene increased the rate of rearrangement. The 
structure of the product was established by hydrogenation 
to 3-methylheptane and by comparison of the diene’s physi- 
cal properties with those of the product obtained on selec- 
tive catalytic hydrogenation of 3-methyl-1-hepten-4-yne. 

3-Methyl-1-hepten-4-yne was prepared in 10 per cent 
yield by adding methyl iodide (1.0 mole) to the sodium salt 
of 1-hepten-4-yne (1.1 mole) in 4 liters of liquid ammonia. 
The structure of the product was established by hydrogen- 
ation over palladium on barium sulfate to produce 3- 
methyl-1,4-heptadiene and hydrogenation over nickel on 
kieselguhr to produce 3-methylheptane. Further proof of 
structure was obtained through elemental analysis and in- 
frared studies. The yield of the monomethylated product 
and the exclusion of the dimethylated product were analo- 
gous to those observed in the monomethylation of 1,4- 
heptadiene. This constituted further evidence that the re- 
placement of a peripheral or methylene hydrogen by an 
alkyl group in aliphatic 1,4 unsaturates increases their 
tendency toward rearrangement. 

In order to complete the series of aliphatic 1,4 unsatu- 
rates, it was proposed to synthesize 1-penten-4-yne and 
1,4-pentadiyne by reacting an ethereal solution of ethynyl- 
magnesium bromide with allyl bromide and/or propargyl 
bromide in the presence of cuprous salts. However, the 
writer was never able to reproduce the earlier workers’ 
results in the preparation of ethynylmagnesium bromide, 
even though numerous attempts were made to duplicate the 
reported metathetical reaction between acetylene and a 
Grignard reagent. The only Grignard reagents found to be 
present were acetylenedimagnesium bromide and the un- 
reacted original alkylmagnesium bromide. The identity of 
the Grignard reagents was established by isolation and 
purification of the reaction products produced by the addi- 
tion of acetone. These results led to the conclusion that 
the previous workers had misinterpreted their data. Fur- 
thermore, it seemed reasonable to postulate that the intro- 
duction of a halomagnesium group into acetylene increases 
the reactivity of the remaining hydrogen atom to such an 
extent that it is more reactive than the hydrogen atoms in 
acetylene. 

Other unsuccessful attempts were made to prepare 1, 
4-pentadiyne. Dehydrobromination of the tetrabromide of 
1,4-pentadiene by sodium amide in liquid ammonia re- 
sulted in the formation of a solid granular-type polymer. 
The reaction of allyl halides with lithium acetylide in liquid 
ammonia gave only eight and eleven carbon hydrocarbons. 
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The latter results were analogous to those obtained in the 
reaction of sodium acetylide with allyl chloride, which re- 
action was studied in detail. The solubility of lithium ace- 
tylide in tetrahydrofuran was found to be finite but small 
(0.1 per cent). Because of the insolubility of lithium ace- 
tylide in tetrahydrofuran, little reaction occurred with 
allyl bromide when stirred for a period of two days. 


Il, REACTION OF CYCLOPENTADIENE WITH KETONES 
IN LIQUID AMMONIA 


Isopropylcyclopentane and sec. butylcyclopentane were 
prepared in 5 per cent and 20 per cent yields, respectively, 
by condensation of acetone and methylethyl ketone with 
equimolar amounts of cyclopentandienylsodium in liquid 
ammonia (3 liters per mole of hydrocarbon), followed by 
catalytic hydrogenation of the fulvene-type compounds 
first obtained. It was not found possible to isolate the cor- 
responding fulvenols or their sodium salts. Dialkylcyclo- 
pentadienyl carbinols when reduced with sodium and a hy- 
drogen donor in liquid ammonia produced monoolefins 
instead of the expected dialkylcyclopentenyl carbinol. The 
intermediate olefins were not isolated but were hydrogen- 
ated to produce alkylcyclopentanes. 


SUMMARY 


3-Methyl-1,4-pentadiene, 3-vinyl-1,5-hexadiene, 4,4- 
divinyl-1,6-heptadiene, 4-ethynyl-4-vinyl-1,6-heptadiene, 
3-methyl-1,4-heptadiene, and 3-methyl-1-hepten-4-yne 
were prepared by the methylation or allylation of the so- 
dium salt of the appropriate aliphatic 1,4 unsaturates in 
liquid ammonia. There was no apparent difference in 
either the reactivity of the methylene hydrogens or the 
rate of rearrangement between 1,4 enynes and 1,4 dienes. 
However, the rate of rearrangement versus that rate of 
alkylation was found to be greatly increased by replace- 
ment of either a peripheral or a methylene hydrogen atom 
by an alkyl group in aliphatic 1,4 unsaturates. 


TABLE I 


PHYSICAL PROPERTIES OF THE HYDROCARBONS PREPARED 





20 20 
ds 


"PR 


0.6604 | 1.3886 
0.6821 | 1.3980 
0.6942 | 1.3911 
0.7445 | 1.4334 
0.7763 | 1.4502 
0.7671 | 1.4284 
0.7161 | 1.4172 
0.7290 | 1.4248- 
1.4250 
0.7658 | 1.4370 
0.7670 | 1.4393 - 
1.4396 


HYDROCARBON M.p. (°C.) | B.p. (C./760mm.) 





-148.01 
glass 
-135.61 
glass 


26.10 
49.62 
86.07 
102.80 
161-2 
183.4 
93.08 
104.8-105.0 


1,4-pentadiene 
3-methyl-1,4-pentadiene 
3,3 -dimethylpentane 
3-vinyl-1,5-hexadiene 
4,4-divinyl-1,6-heptadiene glass 
4,4-diethylheptane glass 
1 ,4-heptadiene -- 
3-methyl-1,4-heptadiene -- 


1-hepten-4-yne 
3-methyl-1-hepten-4-yne 


-119.02 
glass 


109.84-.88 
121.80-.85 


4-ethynyl-4-vinyl-1,6- 
heptadiene 

isopropylcyclopentane 

sec. Butylcyclopentane 


glass 167 
-111.83 126.51 
glass 154.61 


0.8177 | 1.4644 
0.7762 | 1.4260 
0.7936 | 1.4359 

















Mono6lefins were produced when 1,4 enynes were re- 
duced by sodium in liquid ammonia, This showed that 1,4 
enyne and/or 1,4 diene are rearranged to the more thermo- 
dynamically stable conjugated isomer and are subsequently 
reduced to monoolefins. 





Acetylenemonomagnesium bromide was not formed 
when acetylene was added to an ethereal solution of an alkyl- 
magnesium bromide, The only Grignard reagents present 
were unreacted alkyl-magnesium bromide and acetylenedi- 
magnesium bromide. These findings were in contrast to 
previous reports. 

Isopropylcyclopentane and sec.-butylcyclopentane were 
prepared by the reaction of appropriate ketones with the 
sodium salt of cyclopentadiene in liquid ammonia, followed 
by catalytic hydrogenation of the fulvene-type compound 
first formed. Microfilm $2.30; Xerox $8.20. 176 pages. 
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ALKYLATION STUDIES WITH AMINOTRIAZOLES 
AND AMINOTETRAZOLES 


(L. C. Card No. Mic 58-7116) 


Kenneth Ralph Wilson, Ph.D. 
Michigan State University, 1957 


Since the reaction of 1-alkyl-5-aminotetrazoles with 
alkyl halides and alkyl benzenesulfonates had been shown 
to lead to 1,4-dialkyl-5-iminotetrazolines (1,2) a study of 
the alkylation of 4-amino-1,2,4-triazoles was undertaken. 

When 3,5-dimethyl-4-amino-1,2,4-triazole was treated 
with benzyl-chloride a product resulted which appeared to 
be a quaternary chloride. This quaternary chloride when 
treated with potassium hydroxide gave an amine base which 
would form a hydrochloride isomeric with the quaternary 
chloride. Treatment of the base obtained from the quater- 
nary chloride leads to a second quaternary chloride. The 
reactions described above may be summarized by the 
scheme shown on the following page. 

When 3,5-diphenyl-4-amino-1,2,4-triazole was treated 
with benzyl chloride a quaternary chloride was obtained 
that appeared to be similar in nature to the chloride ob- 
tained from 3,5-dimethyl-4-amino-1,2,4-triazole and 
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benzyl chloride. Treatment of the diphenyl quaternary 
chloride with base gave an oil from which a pure product 
could not be isolated. 

Methylation of 3,5-dimethyl-4-amino-1,2,4-triazole 
and 3,5-diphenyl-4-amino-1,2,4-triazole with methyl ben- 
zenesulfonate was attempted; however, the products which 
were obtained were not characterized. 

During the course of this investigation a sensitivity to 
One or more of the compounds being handled forced a ces- 
sation of further work with 4-amino-1,2,4-triazoles. 

Because of this sensitivity, the direction of the problem 
was altered to include the aralkylation of 1-cycloalkyl-5- 
aminotetrazoles with the intention of preparing potentially 
microbiologically active, 1-cycloalkyl-4-aralkyl-5-imino- 
tetrazoline hydrochlorides. 

A series of 1-cycloalkyl-4-aralkyl-5-iminotetrazoline 
hydrochlorides was prepared by treatment of 1-cyclohexyl- 
and 1-cyclohexylmethyl-5-aminotetrazole with benzyl chlo- 
ride, p-chlorobenzyl chloride, o-chlorobenzyl chloride, 2, 
4-dichlorobenzyl chloride, 3,4-dichlorobenzyl chloride, p- 
nitrobenzyl chloride, m-nitrobenzyl chloride, beta-phenyl- 
ethyl bromide and gamma-phenylpropyl bromide. These 
compounds were characterized by formation of phenylthi- 
oureas by reaction of the free base with phenyl isothiocy- 
anate and, in some instances, by the isolation of the free 
iminotetrazoline as a crystalline solid. The structure of 
the compounds was established by the analogy of the method 
of preparation with that described for the preparation of 
compounds of known structure and by comparison of their 
infra-red spectra with spectra of similar compounds of 
known structure (2). 
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DERIVATIVES OF PIPERAZINE 
XXI. SYNTHESES OF SOME UNSYMMETRICAL 
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A number of piperazine compounds have shown varia- 
tion in physiological activity. To extend the investigation 





of the physiological activity of piperazines, it was decided 
to synthesize some unsymmetrical 1,4-disubstituted -2 - 
methylpiperazines. 

Three 4-(w-hydroxyalky]l) -2-methylpiperazines were 
prepared by the reaction of excess 2-methylpiperazine 
with chlorohydrins. These compounds have not been re- 
ported in the literature. 

The reaction of the 4-(w-hydroxyalkyl) -2-methylpiper - 
azines with aralkyl and alkyl halides gave 21 new 1-sub- 
stituted -4-(w -hydroxyalkyl) -2-methylpiperazines. 

An urethane of each 1-substituted-4-(w -hydroxyalky]) - 
2-methylpiperazine was prepared. 

All of the compounds synthesized will be submitted to 
Parke-Davis and Company for pharmacological testing. 
The results of these tests shall be used to guide further 
syntheses. Microfilm $2.00; Xerox $4.60. 87 pages. 


SYNTHESIS OF SOME SYMMETRICAL 
GLYCOL MONOETHER ACETALS 


(L. C. Card No. Mic 58-7135) 


Arthur Jay Getzkin, Ph.D. 
The University of Florida, 1958 


Aldehydes are of great importance to the scenting in- 
dustries, but their instability in alkaline media restricts 
the use of the class. Aldehydes may not be used in soaps 
or cosmetics that exhibit an alkaline reaction, since dis- 
coloration and loss of aroma usually result. The acetals 
have been investigated because they retain the aromatic 
properties of the parent aldehydes and possess a good 
measure of alkali stability. However, acetals are easily 
hydrolized in aqueous, slightly acidic media and will then 
revert to the respective aldehyde and alcohol components, 

Forty-two acetals of the glycol monoethers were syn- 
thesized in this investigation. The general structure for 
the series is: 


a - (CH2-CHz2-O):-2 R' 
R - =" H 
O - (CH2-CHz2-O):-2 R' 


R represents the aldehyde moiety and R' is methyl, ethyl 
or butyl. The general preparative method, based on a di- 
rect acetalization reaction, and the physical constants for 
each acetal synthesized are reported, The glycol ether 
acetals were found to possess moderate aromatic proper- 
ties, suggesting those of the parent aldehydes. 

The possibility of acetal hydrolysis, on contact with the 
acidic medium of the skin, is proposed. An in vitro evalu- 
ation method is described, based upon the measurement of 
the color produced by the reaction of the acetal with the 
modified Schiff’s reagent of Carey, in a pH 6.0 buffer solu- 
tion. The results of these experiments indicate that the 
acetals produce a color almost equalling that of the same 
molar concentration of the free parent aldehyde. Since the 
pH 6.0 buffer was sufficient to hydrolyze the glycol ether 
acetals, normal skin, having an estimated pH of 5.0 to 5.5, 
may also be expected to initiate acetal breakdown. In vivo 
studies are recommended to adequately substantiate this — 
theory. Microfilm $2.00; Xerox $4.60. 89 pages. 
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A CHEMICAL INVESTIGATION OF INSECT 
RESISTANCE FACTORS IN THE CORN PLANT 


(L. C. Card No. Mic 58-7505) 


Jules Benjamin La Pidus, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Edward E, Smissman 


I 


A study was carried out on a substance (called “Factor 
A”) found in young corn plants which inhibited the growth 
of the European corn borer (Pyrausta Nubilalis (Hubn) ). 

The inhibitory factor was isolated from the stems and 
leaves of young corn plants by extraction with hot water 
followed by extraction of the aqueous concentrate with 
ethyl ether, The ether extract was chromatographed on 
acid-washed alumina and the active principle was eluted 
with ethanol-ether (1:4). Recrystallization from water 
gave white crystals which melted at 154-155°C. Hydroly- 
sis in 10% aqueous sodium hydroxide followed by acidifica- 
tion and isolation gave the hydrochloride of 2-amino-5- 
methoxyphenol. On the basis of this degradation and the 
spectral characteristics of the compound structure I (6- 
methoxybenzoxazolinone) was proposed for the inhibitory 
factor. 


CH30 O 
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This compound was synthesized as follows: 


CHO OH CH OAc CHK OH 
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The synthetic product was identical to the active factor 
isolated from natural sources. 


IT 


Attempts have been made to isolate other inhibitory 
substances from the corn plant. The isolation technique 
is essentially the same as that used for ‘Factor A.” It has 
been found that chromatography on acid-washed alumina 
using benzene as the eluent will effect a separation of 
“Factor A” and another substance which has some inhibi- 
tory activity. The hypothesis is advanced that this sub- 
stance is combined with “Factor A” in the plant and the 
complex is cleaved by the acidic alumina. Isolation of a 
pure compound has not been achieved. 





Ii] 


A study was initiated of the ultraviolet absorption spec- 
tra of benzoxazolinones having different substituents on 
the benzene ring. The spectra of these compounds is cor- 
related with the spectra of the appropriate benzene deriva- 
tives. Spectral evidence is presented which shows the ox- 
ygen in the hetero ring does not contribute electrons to 
the benzene ring. This confirms the observation that ben- 
zoxazOlinone behaves like an acylated aniline when sub- 
jected to the conditions of aromatic substitution reactions. 

Microfilm $2.00; Xerox $3.00. 59 pages. 


DERIVATIVES OF PIPERAZINE. XX. 
SOME REACTIONS OF TRIMETHYLENE 
CHLOROBROMIDE WITH 1-ARYLPIPERAZINES 


(L. C. Card No. Mic 58-7146) 


Noel Oliver Nuessle, Ph.D. 
The University of Florida, 1958 


In view of the physiological activity shown by com- 
pounds based on the piperazine moiety and by those con- 
taining propylenediamine groups, it was decided to synthe- 
size a series of compounds combining these active 
configurations. 

A series of seven 1-(3-chloropropy]l) -4-arylpiperazines 
were prepared by the reaction of trimethylene chlorobro- 
mide with l-arylpiperazines. Six of these compounds are 
new and the seventh has been prepared by a method not 
appearing in the literature. 

Reacting the 1-(3-chloropropyl) -4-arylpiperazines with 
1-arylpiperazines resulted in a series of twenty-eight 1, 


.3-(4-arylpiperazinyl) -propanes, in which the aryl groups 


were Similar or dissimilar. All of these compounds are 
new. 
By reacting 1-(3-chloropropyl) -4-phenylpiperazine 
with secondary amines, an additional group of four new 
compounds was prepared. The amines used in this series 
were chosen from among those appearing most frequently 
in medicinally active compounds. 

All of the compounds synthesized have been submitted 
to Parke, Davis and Company for pharmacological testing. 
The results of these tests will be used to guide future syn- 
theses. Microfilm $2.00; Xerox $3.60. 65 pages. 


A STUDY OF LOMATIUM SUKSDORFII 
AND ITS VOLATILE OIL 


(L. C. Card No. Mic 58-7371) 


Frank Anthony Pettinato, Ph.D. 
University of Washington, 1958 





The investigation reported here is an attempt to dis- 
cover active principles of possible medicinal or economic 
value in Lomatium Suksdorfii, a plant of the Umbelliferae 
family which is rich in volatile oil and indigenous to the 
state of Washington. 

The fruit and root of the plant were collected near 
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Klickitat in south-central Washington. The plant material 
was dried in air and ground in a Wiley mill. 

The ground fruit and root materials were submitted to 
a proximate analysis. Moisture, total ash, acid insoluble 
ash, volatile oil, reducing sugars, sucrose, starch, nitro- 
gen and protein were determined. Tests for alkaloids in 
extracts of the plant material were negative. By a limit- 
ing extraction procedure the possible presence of a glyco- 
sidal substance was indicated. A volatile oil (3.7%) was 
steam distilled from the fruits. 

The distillate water separated from the oil contained 
from 5 to 7 meq. of acids per liter. The acids were sepa- 
rated from the water by ion exchange. Acetic, -butyric and 
iso-valeric acids were tentatively identified by two paper 
chromatographic methods and separated on a silicic acid 
column. Acetic and iso-valeric acids were identified by 
the preparation of their anilides. Iso-valeric acid was 
also identified through its p-toluidine derivative. The 
limited amount of butyric acid present could not be de- 
rivized for identification. There was an indication of pro- 
pionic acid on some of the paper chromatograms but no 
separation was attempted. 

After the physical and chemical constants of the oil 
were determined the oil was extracted successively with 
sodium carbonate, sodium hydroxide and sodium sulfite 
solutions. Paper chromatography of the sodium carbonate 
extract gave evidence for iso-valeric and traces of an un- 
determined acid. The presence of phenolic constituents 
was indicated in the sodium hydroxide extract. The sodium 
sulfite extract gave positive tests for aldehydes and ke-. 
tones, and the 2,4-dinitrophenylhydrazone and p-nitrophen- 
ylhydrazone derivatives prepared from a sodium bisulfite 
extract of the oil indicated the presence of phellandral but 
the evidence was inconclusive. 

The extracted oil was separated chromatographically 
on a silicic acid column into a terpene fraction (91.8%) and 
an oxygenated fraction (3.6%). 

The terpene fraction was fractionally distilled and the 
fractions characterized by the preparation of derivatives. 
The oil was found to contain about 1% d-a-pinene, identi- 
fied through its nitrosochloride; 6% 1-8-pinene, character - 
ized by oxidation to nopinic acid; 32% d-limonene and 48% 
d-8-phellandrene, both of which were characterized through 
the melting points and optical activity of their tetrabro- 
mides., 

Indications for phellandral were found in the oxygenated 
fraction. 

The oil was screened for possible anthelmintic activity 
in vitro against Ascaris lumbricoides of the swine. The 
emulsified oil possessed only a slight degree of ascaricidal 
activity in vitro when compared with chenopodium oil and 
hexylresorcinol. 

The antibacterial activity of the oil, when tested against 
five microorganisms by a filter paper disc technique, was 
of a much lower degree than that of cinnamon, eucalyptus, 
or rectified turpentine oil which were used for comparison. 
A year-old sample appeared to be slightly more active than 
a freshly distilled sample of the oil. 

Microfilm $2.00; Xerox $5.00. 97 pages. 








PRINCIPLES OF CEANOTHUS AMERICANUS AND 
CEANOTHUS VELUTINUS: A CHROMATOGRAPHIC 
STUDY OF THE ALKALOIDS AND THE 
ISOLATION OF AN ACID 


(L. C. Card No. Mic 58-7375) 


Charles William Roscoe, Ph.D. 
University of Washington, 1958 








Early chemical investigations of Ceanothus americanus 
suggested the presence of a mixture of alkaloids in the 
plant. However, recent attempts to resolve the mixture 
by paper chromatographic methods were unsuccessful (6). 
No previous attempts have been made to demonstrate the 
presence of a mixture of alkaloids in Ceanothus velutinus. 
The present investigation was undertaken in an attempt to 
demonstrate the homogeneous or heterogeneous nature of 
the alkaloidal material in both plant species and, if possi- 
ble, to isolate some pure alkaloids for future chemical 
characterization and biological activity studies. 

During some preliminary solvent extraction studies a 
high-melting acid was discovered in a petroleum ether 
extract of the root bark of C. velutinus. The isolation of 
an acid from this plant species had not been previously 
reported, but the isolation of a high-melting acid from C. 
americanus had been reported by Julian, et al. (24). As an 
interesting corollary to the present investigation, it was 
decided to isolate an acid fraction from both plant species 
for comparative purposes. A large-scale extraction 
method was developed for the purpose of preparing acid 
and aikaloidal fractions from the same batch of crude drug. 
From the acid fraction of C, americanus a high-melting 
acid and a lower-melting acid was isolated. On the Kofler 
hot stage the high-melting acid gradually turned brown be- 
ginning at about 295° C. and was not completely melted at 
350° C. The second acid melted at 276-277° C. (K). A 
comparison of infra-red spectra indicated that the two 
acids were different but probably closely related. An acid 

















- isolated from C. velutinus possessed a similar crystalline 





form and showed a similar melting behavior to that of the 
high-melting acid from C. americanus, A comparison of 
infra-red spectra indicated that the high-melting acids 
from both plant species were very closely related, if not 
identical. 

A method was evolved for the resolution of the alka- 
loidal mixtures by means of circular paper partition chro- 
matography. The solvent systems n-butyl acetate: n- 
butanol: acetic acid 25:5:1 (v/v) and n-butyl acetate: n- 
butanol: acetic acid 25:1:1 (v/v) were used to resolve the 
mixtures on paper previously moistened with a pH 3.5 
aqueous buffer solution. Paper chromatograms developed 
with the former solvent system showed five bands for the 
C. americanus mixture and six bands for the C. velutinus 
mixture; chromatograms developed with the latter solvent 
system showed seven bands for C. americanus and five 
bands for C. velutinus. R, values were determined with 
both solvent systems. 

An initial crude separation of the alkaloidal mixtures 
was effected by means of fractional solution with anhydrous 
ether. Additional bands which had not been previously de- 
tected on paper chromatograms of the original mixtures 
were observed on chromatograms of the ether fractions. 
The results suggested the presence of possibly eight alka- 
loidal bases in each plant species. 

Each ether fraction was adsorbed on a column of 
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alumina and fractionally eluted with an eluotropic series 

of solvents. The individual alumina fractions were exam - 
ined by means of their specific rotations and paper chro- 
matograms. Generally the components which showed the 
greatest mobilities on paper chromatograms were less 
strongly adsorbed on alumina, In the caseof C. americanus 
the less strongly adsorbed bases were also the more highly 
levorotatory since the specific rotations of the fractions 
progressively decreased in the order that they were eluted. 
A similar relationship for the C. velutinus fractions was 
not so evident, although the last few fractions to be eluted, 
in each case, gave the lowest levorotations. 

An alkaloid, m.p. 251-252° C. (K), was isolated from 
one of the fractions of C. velutinus and partially character- 
ized by means of its infra-red spectrum. 

Microfilm $2.00; Xerox $5.00. 98 pages. 
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A KINETIC STUDY OF THE REACTION 
BETWEEN DIPHENYL-P-PHENYLENE 
DIIMINE AND HYDROQUINONE IN 
NON-AQUEOUS SOLVENTS 


(L. C. Card No. Mic 58-2298) 


Shepard Earll Church, Ph.D. 
Syracuse University, 1958 


Supervisor: Henry Linschitz 


The reaction of hydroquinone and N,N'-diphenyl-p- 
phenylene diimine in toluene, benzene, and tetrahydrofuran 
was studied as an example of oxidation-reduction reaction 
involving a hydrogen.atom transfer. 

The overall features of this reaction were demonstrated 
by the separation and identification of products of this re- 
action, and by quantitative spectrophotometric analysis 
following a previous separation of quinone from the reac- 
tion mixture by solvent distillation. Absorption spectra 
and absorption coefficients of the N,N'-diphenyl-p-phenyl- 
ene diamine, N,N'-diphenyl-p-phenylene diimine, p-quinone, 
and hydroquinone in benzene and tetrahydrofuran are pre- 
sented for purposes of this analysis. 

The irreproducibility of kinetic data encountered with 
toluene solvent was somewhat reduced with benzene and 
markedly lessened with tetrahydrofuran. 

The reaction of diimine and hydroquinone in benzene 
and tetrahydrofuran yields the diamine and quinone quan- 
titatively in agreement with the measured diimine equilib- 
rium concentration, 

In all solvents studied the reaction data tended to give 
S-shaped second order plots (1/D vs. time) which exhibited 
an initial fast disappearance of the diimine followed by a 
slower constant second order rate with a gradual increase 
or decrease in the later stages of reaction. 

In all solvents the effect of air on the reaction was in- 
significant. Adding the products of reaction resulted in no 
inhibition effects. on the reaction. 

The effect of water on the runs in benzene was to elimi- 
nate the initial fast reaction and to give a second order 





rate of the same magnitude as the “minimum rate” of the 
three phase plots in dry benzene runs. 

The effect of water in tetrahydrofuran was to eliminate 
the initial fast reaction and progressively reduce the reac- 
tion rate to a constant value about one-third the dry reac- 
tion rate with 5% water. 

Pyridine and triethylamine reduced the initial fast re- 
action and resulted in a minimum reaction rate with base 
added in concentrations equivalent to the reactant concen- 
tration. 

Acetic acid accelerated the reaction in both benzene 
and tetrahydrofuran, although the initial fast reaction was 
still evident. 

The reaction was found to be slightly sensitive to light. 
The heat of activation of the reaction of diimine and 
hydroquinone in dry, degassed tetrahydrofuran was deter- 

mined as 16.55 + 0.65 k cal./mole. 

The substitution of deuterium for hydrogen in hydro- 
quinone lowered the rate of reaction of diimine and deutero- 
hydroquinone by a factor of about three. The heat of acti- 
vation of this reaction was determined as 17.75 + 0.65 k 
cal./mole. 

The 1.2 k cal./mole difference in the heats of activa- 
tion resulting from the substitution of deuterium for hydro- 
gen in the hydroquinone was cited as evidence that the 
rate-limiting step of the minimum (second order) rate 
mechanism involves the transfer of one hydrogen atom per 
molecule of reactant, instead of an electron transfer fol- 
lowed by a proton transfer. 

Various hydroquinone derivatives gave initial reaction 
rates with diimine of from four to eighty times the 
hydroquinone-diimine reaction rate. An anomaly existed 
in the equilibria values calculated from the equilibrium 
diimine concentrations, however, since the differences in 
oxidation potentials of the hydroquinone derivatives corre- 
sponded to about 10° times the actual calculated differ - 
ences, 

These facts are discussed in their relevant contribu- 
tions to this kinetic study. 

Microfilm $2.05; Xerox $7.20. 153 pages. 


THE DIFFUSION OF BETA-ALANINE 
IN WATER AT 25°C. 


(L. C. Card No. Mic 58-7080) 


Haig C. Donoian, Ph.D. 
Clark University, 1958 


Recently, Gosting, Akeley, and Dunlop have made a 
study of the effect of polarity on the diffusion of various 
substances in water. These investigators have correlated 
the observed concentration dependency of diffusion coeffi- 
cients with the Gordon relation and also with a modifica- 
tion of this relation. The Gordon relation reflects the 
concentration dependency of diffusion coefficients as a 
function of a thermodynamic factor and a relative viscos- 
ity factor; whereas, the modified form assumes a depend- 
ency on the thermodynamic factor alone. Their findings 
show that the less polar compounds follow the Gordon re- 
lation more closely than the modified form; and, con- 
versely, the more polar substances appear to conform 
more closely to the modified relation. 
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As Gutter and Kegeles have recently reported the con- 
centration dependency of the diffusion of alpha-alanine in 
water at 25°C., it was the aim of this investigation to pro- 
vide precise diffusion data for its more polar isomer beta- 
alanine for comparison. A secondary purpose of this study 
was to make available additional information obtainable 
from Gouy interferometry, such as specific refractive in- 
dex increments, for possible future reference. 

The experimentation involved the measurement of dif- 
fusion coefficients of beta-alanine in water at 25°C. ata 
series of mean concentrations, falling in the range of 
0.028 molar to 5.419 molar, by use of the Gouy interfero- 
metric method. 

The data obtained have been presented in a plot of dif- 
fusion coefficient versus concentration. In this same plot 
are given theoretically evaluated diffusion coefficients. A 
comparison of these results shows that the experimental 
points are more closely described by the Gordon relation 
than by the thermodynamic factor alone. The position of 
the experimental points with respect to those calculated by | 
these two expressions is essentially the same as the re- 
sults for alpha-alanine. This indicates that the greater 
polarity of the beta-isomer does not contribute additional 
non-ideality to the diffusion process, in contradiction to 
the results of Gosting and coworkers on the effect of po- 
larity on diffusion coefficients. The diffusion of beta- 
alanine, furthermore, exhibits a lesser dependency on 
concentration than alpha-alanine in solutions up to 2 molar, 
indicating a more ideal diffusion for the beta-compound. 
Also given in the same plot are diffusion coefficients cal- 
culated from the solute self-obstruction effect which cor- 
relates the diffusion coefficient with the volume fraction 
of solute. The expression, due to Wang and modified by 
Biancheria and Kegeles, is a linear function of the volume 
fraction with a coefficient of 1.66. This relation yielded 
an approximate straight line for diffusion coefficients ver- 
sus concentration. At low concentrations this curve fits 
the observed data to about the same degree as does the 
Gordon relation curve; however, above 1.0 molar the 
obstruction-effect curve lies closer to the observed values. 

A combination of the obstruction-effect with the thermody- 
namic factor resulted in diffusion coefficients much higher 
than the observed, but less than those obtained from the 
thermodynamic factor alone. An observation worthy of 
note is that the experimental points as well as the theo- 
retical curves show an inflection at about 3 molar. The 
results, moreover, indicate a higher limiting diffusion co- 
efficient of 93.92 x 10-’ cm*/sec. for beta-alanine than 
the corresponding value of 91.46 x 107’ cm?/sec. for 
alpha-alanine, a difference of over 2.5%. 

A comparison of the physical properties of these iso- 
mers reveals a greater dipole moment and greater electro- 
striction of solvent for beta-alanine leading to lower com- 
pressibilities and heat capacities of its aqueous solutions. 
These observations, together with the reported diffusion 
results, allow one to conclude that macroscopic physical 
measurements indicating closeness of nearest-neighbor 
molecules in a liquid are not necessarily a measure of the 
effective size of the kinetically independent particles ina 
flow process. Microfilm $2.00; Xerox $3.80. 69 pages. 





A RADIOCHEMICAL STUDY OF URANIUM 
FISSION WITH DEUTERONS OF 5.2, 9.9, 
AND 13.6 MEV: FISSION YIELDS IN 
THE MASS REGION 72 TO 140 


(L. C. Card No. Mic 58-7081) 


Peter Joseph Drevinsky, Ph.D. 
Clark University, 1958 


Radiochemical determinations were made of the yields 
for 16 mass chains (72 £ A £ 140) in the fission of natural 
uranium with deuterons of 5.2, 9.9, and 13.6 Mev. Targets 
were irradiated at the M.I.T. cyclotron. Standard radio- 
chemical procedures were used for the separation of fis- 
sion products. Beta counting was performed on cylindri- 
cal Geiger counters with shielding of massive iron and 
anti-coincidence in order to reduce the background for 
samples of very low activity. The counters and one 
massive-iron shield were constructed for this study. Count 
rates were converted to disintegration rates by computa- 
tions in which the absorption of beta radiation was taken 
to be exponential. An empirical correction for the back- 
scattering of beta radiation by thick Lucite was obtained. 

This study contributed to the determination of mass- 
distribution curves (72 4 A © 159), which were integrated 
to give total fission cross sections of 3.5, 86, and 430 mb 
at 5.2, 9.9, and 13.6 Mev, respectively. Nearly all of the 
fission observed at 5.2 Mev was due to the fast-neutron 
background, which was negligible at the higher energies. 
The mass-distribution curves had gross features similar 
to those for other heavy nuclei (Z 3 90) which undergo fis- 
sion. The presence of fine structure on the heavy peak in 
the form of a spike at or beyond mass 133 is possible. An 
antimony species with a 28d half-life, which has been sel- 
dom observed in other fission studies, was detected. 

The valley and light-wing regions were found to be sen- 
sitive to energy changes, and the valley-to-peak yield ra- 
tios, V, were correlated with the excitation energy of the 
fissioning nucleus. The V values at 9.9 and 13.6 Mev are 
smaller than expected for fission following deuteron cap- 
ture and may be explained by a contribution from fission 
following (d,p) or (d,n) stripping reactions. 

This study made possible certain observations con- 
cerning neutron emission in deuteron-induced fission of 
natural uranium. The analysis of yield measurements 
(72 © A £159) for nearly complementary fragments indi- 
cates that fewer neutrons are emitted in fission modes 
leading to very asymmetric products as compared to the 
most probable modes. The average number of neutrons 
per fission is found to be 3.5, 5.0, and 5.0 with deuterons 
of 5.2, 9.9, and 13.6 Mev. 
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A STUDY OF THE INFRARED SPECTRAL 
INTENSITIES OF THE HYDROGEN 
SULFIDE MOLECULE 


(L. C. Card No. Mic 58-7359) 


Merle Thomas Emerson, Ph.D. 
University of Washington, 1958 


The vy; and ¥2 fundamental infrared bands of H2S show 
an anomalous intensity distribution which is characterized 
by a strong R branch and a weak P branch. A study of the 
cause of this anomalyand an actual quantitative calculation 
of the band countours have been carried out. Herman* has 
shown that a similar intensity anomaly in the band shapes 
of diatomic molecules is caused by centrifugal distortion. 
The effect of centrifugal distortion on the intensities of the 
rotational lines of the asymmetric rotor is worked out in 
this thesis. Both classical and quantum mechanical ap- 
proaches have been worked out. 

The line intensities for the lines of the ¥,; and V2 bands 
were calculated by the semi-classical method. The IBM 
punch card calculating equipment and methods were ap- 
plied in carrying out the numerical work. These non-rigid 
rotor line intensities of the ¥V,; and V2 bands were com- 
pared to the rigid rotor intensities and the experimental 
spectra. When the H2S parameters were used in the evalu- 
ation of line intensities a large difference between the rigid 
and non-rigid intensities was obtained. For both the vy, 
and V2 bands the non-rigid intensities agreed quite well 
with the observed spectra. The small disagreements are 
thought to be due to the inexactness of the semi-classical 
approach. 

In order to carry out the non-rigid rotor intensity cal- 


culations it was necessary to know the values of ex and 


(2) . These were obtained from a precise measurement 
2 

of the band intensities of Vi and Ve. When centrifugal dis- 
tortion is an important factor in determining the shape of 

a band, the band intensity is no longer a simple function of 
(24. | but also is dependent on p,. This factor is taken into 


account and the value of (24) obtained by an iterative 

O 
process whereby the intensity increase of the non-rigid 
over that of the rigid rotor is calculated. In the intensity 


calculation it is also necessary to choose the sign of 


Lo/ fom The sign is chosen so as to obtain enhancement 


of the branch which is observed experimentally to be 
strong. This also establishes the sign relationship of 


OH \ io (2H 
ta " (34) 


This investigation of the band intensities also revealed 
the presence of a new band appearing at 2610 cm™ at 
higher Hz2S pressures, which has an intensity not linearly 
dependent on the pressure. This band is thought to be due 
to the formation of a dimer of H2S; however, more work 
is needed to substantiate this conclusion. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


*R. Herman and R, F. Wallis, J. Chem, Phys, 23, 637 
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THE DIFFUSION OF HELIUM, HYDROGEN, 
NITROGEN, AND AIR THROUGH 
ELECTROLYTIC NICKEL 


(L. C. Card No. Mic 58-5710) 


Russell Harry Fay, Ph.D. 
Michigan State University, 1954 


A method is described for the measurement of the per- 
meability of detached electrolytic nickel foils to certain 
gases. The foils may be removed from the holder, ex- 
posed to a corrosion medium, returned to the holder, and 
the permeability again determined without damage to the 
foil. Increasing the thickness of the foil produced an ap- 
proximately linear increase in the resistance of the foil to 
corrosion. The rate of diffusion of gases increased lin- 
early at overpressures above 50 mm of mercury and dif- 
ferent gases diffused at rates corresponding to Graham’s 
Law. At lower overpressures the rate of diffusion was 
greater than would be predicted by a linear effect of over- 
pressure, The rate of diffusion was too great to be ac- 
counted for by capillary diffusion. The discrepancy is 
probably due to surface diffusion. 

Microfilm $2.00; Xerox $4.00. 75 pages. 


THE ABSORPTION SPECTRA OF MOLTEN SALTS 
(L. C. Card No. Mic 59-13) 


Jacob Greenberg, Ph.D. 
New York University, 1958 


Adviser: Professor B. R. Sundheim 


The visible and ultraviolet absorption spectra of liquid 
chemical substances provides important information about 
the species actually existing in the liquid. Similarly the 
visible and ultraviolet absorption spectra of molten salts, 
molten mixtures of one salt in another and solutions of 
metals in molten salts should provide interesting informa- 
tion concerning the composition of the liquid. Little infor- 
mation exists concerning the absorption spectra of such 
systems. 

One of the problems in determining the absorption 
spectra of molten salts is that these liquids are very con- 
centrated, It is, therefore, not unusual to find that these 
melts are opaque in particular wave length regions. We 
have found that the characteristic absorption spectra for a 
pure salt frequently show no structure. In these cases the 
spectrum is divided into a region that is completely ab- 
sorbing and a region that is completely transparent. Ef- 
forts to obtain more detailed spectra led to the design of 
various types of cuvettes and to the use of dilution methods. 

A Beckman model DU instrument was modified for use 
as a high-temperature spectrophotometer. As our experi- 
mental conditions varied we continued to modify the instru- 
ment and devise new experimental techniques. Data con- 
cerning the absorption spectra of alkali halide crystals 
showed that there was a loss of detail as the temperature 
was raised. The absorption spectra of molten salts are 
also temperature-dependent. It was therefore necessary 
to include an accurate temperature -controlling device in 
our instrumentation. 
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It is the purpose of this thesis to present representa- 


tive data concerning the absorption spectra of molten salts. 


In so doing we shall also describe the instrumentation and 
techniques involved in obtaining this information. 
Microfilm $2.00; Xerox $4.60. 89 pages. 


THE DIPOLE MOMENTS OF SOME SCHIFF 
BASES AND THEIR METAL CHELATES 


(L. C. Card No. Mic 58-7087) 


Richard John Hovey, Ph.D. 
Clark University, 1958 


This investigation is an extension of an earlier program 
dealing with the synthesis and dipole moment measure- 
ments of analogues of bisacetylacetoneethylenediimine and 
their metal chelate compounds. Its purpose was to ob- 
serve changes in dipole moment resulting from: (1) chela- 
tion of the ligand with a metal ion; (2) structural changes 
in the ligand; and (3) the introduction of polar groups into 
the ligand. In order to study the desired effects 28 new 
chelating agents and metal chelates were synthesized, and 
the dipole moments of 17 of these compounds were deter - 
mined, The results are listed in Table I. 

A heterodyne beat apparatus was used for measuring 
the dielectric constants of benzene solutions of the com- 
pounds, and the densities of the solutions were determined 
with a 25-ml. Rieschauer pycnometer. The method of 
Halverstadt and Kumler was employed in calculating the 
total molar polarization of the solutes. The electronic po- 
larizations were determined by summation of the bond or 
atomic refractions, and corrections were made for atomic 
polarization. 

Some of the conclusions of the earlier study were con- 
firmed in this investigation. Examples are the large in- 
crease in dipole moment upon chelation of the ligands with 
various metal ions, the decrease in dipole moment on sub- 
stitution of nickel(II) for copper(II), the determination of 
the position of the trifluoromethyl groups in the trifluoro- 


Table I 


Compound Dipole Moment (D.) 


Bis-p-bromobenzoylacetonepropylenediimine 3.99 
Bis-p-bromobenzoylacetonepropylenediiminocopper (II) 7.28 
Bis -p-bromobenzoylacetonepropylenediiminonickel(II) 7.19 
Bis-m -nitrobenzoylacetonepropylenediiminonickel(I]) 9.43 
Bis -m -nitrobenzoylacetonetrimethylenediimine 6.96 
Bistrifluoroacetylacetonepropylenediimine 9.70 
Bistrifluoroacetylacetonepropylenediiminocopper(I]) 9.73 
Bistrifluoroacetylacetonepropylenediiminonickel (I]) 9.30 
Bisacetylacetonetetramethylenediimine 3.93 
Bisbenzoylacetonetetramethylenediimine 3.81 
Bisbenzoylacetonetetramethylenediiminocopper (II) 4.39 
Bisbenzoylacetonepentamethylenediimine 4.23 
Bisbenzoylacetone -1,3-diimino-2-propanol 3,902 
Bisbenzoylacetone-1,3-diimino-2-propanolocopper(II) 5.17 
Bisacetylacetone-m -phenylenediimine 3.93 
Bisbenzoylacetonepropylenediimino-oxovanadium(IV) 6.05 
Bisdibenzoylmethano -oxovanadium (IV) 3.61 





acetylacetone derivatives on the basis of the measured 
molecular moment, the decrease in dipole moment accom- 
panying the substitution of a methyl group for a hydrogen 
atom in the ethylene bridge between the nitrogen atoms, 
and the absence of any appreciable effect on the dipole mo- 
ment by the substitution of a phenyl ring for a methyl 
group. 

In the ligands, rotation around the carbon-carbon and 
carbon-nitrogen single bonds of the diimine bridge makes 
it possible for the dipoles associated with the end groups 
to assume different positions relative to one another, How- 
ever, all positions are not equally probable because of 
steric factors and the mutual repulsions of dipoles. The 
dipole moments of several bisbenzoylacetonepolymethyl- 
enediimine ligands having two to five carbon atoms between 
the nitrogen atoms show a gradual increase with increas- 
ing bridge length. 

The observed dipole moments of the metal chelates 
which contain highly polar substituents such as trifluoro- 
methyl and p-bromophenyl groups agree approximately 
with the values calculated for the theoretical structures in 
which these groups occupy terminal positions. Differences 
between the observed and theoretical values have been in- 
terpreted as due to resonance interaction between the po- 
lar groups and the conjugated metal chelate rings. 

The vanadyl chelates of dibenzoylmethane and bis- 
benzoylacetonepropylenediimine, which were recrystallized 
from benzene, were found to be solvated with one molecule 
of benzene. The large dipole moment value of bisdibenzoyl- 
methano-oxovanadium(IV) is indicative of the ionic charac- 
ter of the vanadium -oxygen bond perpendicular to the plane 
of the chelate rings. This is further reflected in the dipole 
moment of bisbenzoylacetonepropylenediimino -oxovana- 
dium(IV) which is approximately one and a half to two 
Debye units higher than the dipole moments of the other 
chelates of this ligand. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


THE ABSORPTION SPECTRA OF 
FLUORINE AND HYDROGEN FLUORIDE 
IN THE VACUUM ULTRAVIOLET 


(L. C. Card No. Mic 58-7497) 


Raymond Peter Iczkowski, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor John L, Margrave 


It is of interest to obtain experimental data which will 
clarify the kind of bonding in fluorine and hydrogen fluoride, 
since in F2, the bond appears to be abnormally weak, while 
in HF, the bond appears to be abnormally strong. To this 
end, the absorption spectra of fluorine and hydrogen fluo- 
ride were determined in the vacuum ultraviolet, using a 
one meter, normal incidence grating spectrograph which 
had a dispersion of 17.5 A/mm. 

The absorption in HF begins with a continuum, desig- 
nated Q, at 1,280A. The ionic state, V, forms a progres- 
sion which is strongly predissociated by the Q state. Four 
Rydberg series of bands begin at 1137A, and converge to 
an ionization potential of 12.62 e.v.; the strongest series 
follows the formula, v,, = 101,800 - R/(m-0.22)°, m = 3, 
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4,..., ?. The bands are shaded to the x-rays, and no 
bands are observed above the series limit. It seems likely 
that, except for the 300K doublet separation in HF*, this 
represents the lowest ionization potential. The dissocia- 
tion energy of the hydrogen fluoride ion, as calculated from 
the ionization potentials of H and HF is nearly one e.v. 
larger than the dissociation energy of hydrogen fluoride. 

The absorption spectrum of F2 begins with a (V, N) 
transition, or charge transfer spectrum, at 99,000K, and 
has bands with a spacing of 430K. A Rydberg series of 
bands, accompanied by vibrational progressions begins at 
952A, and converges to an ionization potential of 15.7 e.v., 
following the formula v,,"= 126,700 - R/(m +0.25)*, m = 
2, 3, 4, 5. The bands are shaded toward the x-rays, and 
no bands are observed above the series limit. From the 
ionization potentials of F2, and F, the dissociation energy 
of the fluorine molecule ion is found to be 1.7 e.v. larger 
than the dissociation energy of fluorine. 

A progression of three bands at 870A converges rapidly 
to a dissociation limit of 3,800K. The dissociation prod- 
ucts can correspond to any of four combinations of multi- 
plets, which have an overall separation of 700K. This 
places the ground state dissociation energy of F2 between 
35.4 and 39.6 kcal/mole. 

The difference between the observed ionization poten- 
tial of fluorine, and the value 18.35, to be expected on the 
basis that the 7 electrons are in lone pair atomic orbitals, 
is a confirmation of Pitzer’s hypothesis of strong 7 elec- 
tron interaction in fluorine. This 7 electron interaction is 
the predominant antibonding effect which prevents the po 
bond from reaching its maximum strength, and therefore 
explains the observed low value of the dissociation energy. 

The large difference between the observed ionization 
potential of hydrogen fluoride, and the value 18.35 e.v. to 
be expected on the basis of covalent binding indicates the 
large proportion of ionic character possessed by the 
ground state of HF. The almost complete resonance be- 
tween ionic and covalent contributions to the ground state 
explains why the dissociation energy of hydrogen fluoride 
is so large. The ionic state is found to be five e.v. higher 
than Pauling had estimated. The bond in HF* is the most 
stable single bond yet observed. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


THE X-RAY CRYSTAL STRUCTURE OF 
PERCHLORIC ACID MONOHYDRATE, A LEAST 
SQUARES REFINEMENT OF THE X-RAY 
CRYSTAL STRUCTURE OF NITRIC ACID 
MONOHYDRATE, AND A PRELIMINARY X-RAY 
INVESTIGATION OF AMMONIUM 
HYDROGEN HYPONITRITE 


(L. C. Card No. Mic 58-7653) 


Frederick Strube Lee, Ph.D. 
Brown University, 1958 


Single crystals of the room temperature phase of per- 
chloric acid monohydrate were studied by x-ray diffraction 
techniques. The crystals were found to be orthorhombic. 
The space group is Pnma, with four molecules in the unit 
cell, The unit cell dimensions are a = 9.065 A, b= 5.569A, 
and c = 7.339 A. Fourier and least square methods were 





used in the refinement of the structure. An absorption 
correction was applied. The perchlorate tetrahedra are 
quite regular with chlorine to oxygen bond lengths 1.43, 
1.43, 1.43, 1.41 A; the average tetrahedral angle is 109°. 
The structure is interpreted as being ionic, (H3;0)* (ClO,)~, 
demonstrating the existence of the oxonium ion, H3O*, in 
this phase. 

The reported x-ray crystal structure of nitric acid 
monohydrate was refined by the least squares method in 
which particular attention was given to the weighting func- 
tion applied to the observation equations. The resulting 
structure with its estimate of error is not inconsistent 
with an ionic interpretation, (H3;0)+ (NO3)~; so that it is 
compatible with the ionic interpretations from other ex- 
periments. 

Single crystals of ammonium hydrogen hyponitrite were 
studied by x-ray diffraction methods at about -30°C. The 
crystals were found to be monoclinic. The space group is 
P2, , with four molecules in the unit cell. The unit cell di- 
mensions are a = 6.836 A, b = 7.369 A, c = 7,121 A, and 
B = 91.33°. A complete three dimensional Patterson func- 
tion was calculated. 

Microfilm $2.00; Xerox $6.40. 135 pages. 


DIELECTRIC PROPERTIES OF NORMAL 
AND DIDEUTERATED SULFURIC ACID 


(L. C. Card No. Mic 58-7655) 


Stuart Estes Lovell, Ph.D. 
Brown University, 1958 


The dielectric dispersion behavior of normal and dideu- 
terated sulfuric acid has been measured in the 15-250 
mc/s region at temperatures from 5°C to 35°C. These 
measurements were made using a commercial admittance 
bridge (Boonton Type 250-A RX Meter) and a coaxial di- 
electric cell which was developed for this purpose. The 
operation of the bridge has been analyzed, and the nature 
and magnitude of the various corrections arising from 
imperfections in the bridge determined. The coaxial cell 
which has been developed is of such a construction that 
one may effectively vary the length of the liquid sample. 
This variation technique eliminates the undesirable end 
effects in the cell without the use of complicated guard 
rings and circuits and also allows one to measure samples 
of widely varying dielectric constants. The extensive cor- 
rections necessary because of the interposition of a lead 
between the cell and the bridge have been thoroughly ex- 
amined and evaluated. The bridge and the cell provide a 
means for making dielectric measurements in the 0.5 to 
250 mc/s region with a precision that has been hitherto 
impossible with samples having any significant loss. 

Both the normal and deuterated acid exhibited Debye 
type dispersion behavior. The measured relaxation times 
were identical for the two compounds within the experi- 
mental error, which was unfortunately large, primarily 
because of the high D.C. conductivity of pure H2SQ,4 and 
D2SO,. At 25°C the observed relaxation time was 5 x.10-*° 
seconds and the activation energy was 6.3 kcal/mol. The 
viscosities of both the normal and deuterated acids were 
measured from 10° to 40°C and were found to be identical 
for the two compounds with an activation energy of 6.3 
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kcal/mol also. The observed static dielectric constants 
differed slightly, being 82 for H2SO,4 and 101 for D2SO., 
at 25°C, Microfilm $2.00; Xerox $4.00. 74 pages. 


PHYSICAL CHEMISTRY OF CATALASE 
(L. C. Card No. Mic 58-5840) 


Rex E. Lovrien, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Charles Tanford 


Beef liver catalase was studied by physico-chemical 
methods, with the view of obtaining information about dif- 
ferences between active and inactive catalase, particularly 
gross configurational differences. Both active and inac- 
tive catalase was purchased from Worthington Biochemical 
Company. The active variety had a second order rate con- 
stant for enzymatic activity comparable to that given in the 
literature for this type of catalase. The inactive catalase 
had a corresponding rate constant of about fifty times less 
than the active catalase. The active variety was received 
as a suspension, the inactive variety was the freeze-dried 
product. 

Viscometric studies showed that inactive catalase had 
an intrinsic viscosity of 4.0 at pH 7. This indicates that 
the inactive molecule is fairly compact at this pH. The 
active catalase studied was too insoluble to be suitable for 
viscometric studies. However, the data of Shirakawa (1) 
indicated that active catalase had a comparable intrinsic 
viscosity - about 3.9. The conclusion, then, is that active 
and inactive catalase have about the same degree of com- 
pactness at neutral pH’s, both being essentially as com- 
pact as globular proteins of smaller size. 

Unlike many smaller protein molecules, inactive cata- 
lase showed a marked increase of intrinsic viscosity as 
the molecule assumed moderate amounts of charge. This 
was interpreted as being due to expansion. 

Further evidence for expansion of inactive catalase 
was obtained from comparing calculated and observed ti- 
tration curves. The observed titration curve for inactive 
catalase cannot be logically explained without assuming 
that an expansion occurs, because of the rapid steepening 
of the titration curves as the molecule becomes charged. 
Active catalase, on the other hand, seemed to remain more 
compart over a comparable pH range. The latter’s titra- 
tion curve was flatter, and closer to a calculated curve, 
based on a compact spherical model. The titration curve 
for inactive catalase was reversible, at low ionic strengths 
over a pH range of about 4 to 10. Outside this range irre- 
versible, time-dependent uptake of hydrogen or hydroxyl 
ions occurs, indicative of a major configurational change. 

The titration data also indicated that two of the amino 
acid analyses in the literature (2) (3) are not completely 
correct, and one of them (4) is almost wholly incorrect. 

At neutral pH the absorption spectrum of active cata- 
lase was very Similar to that found in the literature for 
various authors who have reported on catalase which pos- 
sessed the same degree of activity. For inactive catalase, 
the spectrum differed in that the Soret band was much 
smaller. It was found that both varieties of catalase show 
a very rapid shift in the absorption spectrum in the 276 mu 





region when the pH is increased to 10 or greater. The 
shift is caused by the ionization of phenolic groups, and it 
was concluded that— up to a pH of 11.5, at least, the phe- 
nolic groups which ionize do so comparatively readily. On 
the other hand, the Soret band (the 405 my region) evinced 
a slow but marked change when the pH was above 10 or 
below 3.8, indicating again a major configurational change 
at these pH values. Activity measurements also showed 
that the enzymatic activity of the molecule decreased rap- 
idly, when it had been exposed to pHs. outside this range. 
The activity measurements were done by a spectrophoto- 
metric method, 

There was found to be some correlation between the 
intensity of the Soret absorption band and the degree of 
enzymatic activity for a particular sample. However, 
since large changes in the Soret band occur under condi- 
tions in which the molecule is probably undergoing gross 
configurational changes, it is not certain that the presence 
of an intense Soret band alone is sufficient criterion for 
enzymatic activity of catalase. 

In an addendum, the apparatus and results for fast ti- 
tration of serum albumin and hemoglobin (5) are described. 
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LEAD-DITHIZONE EQUILIBRIA IN 
WATER-CARBON TETRACHLORIDE SYSTEMS 


(L. C. Card No. Mic 58-3574) 


Owen B. Mathre, Ph.D. 
University of Minnesota, 1958 


General expressions for heavy metal-dithizone extrac- 
tion equilibria have been derived and applied to lead- 
dithizone-carbon tetrachloride partition equilibria. 

Improved procedures for the purification of carbon tet- 
rachloride and dithizone are described. Pure dithizone 
has been prepared, The molar absorptivity of dithizone in 
carbon tetrachloride at 450 and 620 millimicrons is 19.0 x 
10*, and 31.7 x 10°, respectively. The molar absorptivity 
of primary dithizonate ion in dilute sodium hydroxide at 
475 millimicrons is 24 x 10°. 

The equilibrium constants for the carbon tetrachloride 
extraction of primary lead dithizonate from acidic and 
basic perchlorate solutions were determined and the dis- 
sociation constant of biplumbite ion was calculated (Table 
VI). The solubility of lead dithizonate in carbon tetra- 
chloride and aqueous solutions of 0.1 ionic strength was 
determined (Table VI). The preparation of solid, primary 
lead dithizonate is described. 

The effects of cyanide, citrate, and nitrate on the 
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partition equilibria of lead dithizonate were investigated 
and the dissociation constants of lead monocitrate anion 
and lead mononitrate cation have been calculated (Table VJ). 
Cyanide did not influence the equilibria. 


TABLE VI 


The Concentration Equilibrium Constants (0.1 ionic strength) involved 
in the Determination of Lead with Carbon Tetrachloride Solutions of 
Dithizone. 




















(Pb(HDz)2)13.0 = (Pb(HDz)2)¢¢), Pp 2 +0.5 x 10° 


+ 


Pb** + 2(H2Dz)¢¢), = (Pb(HDz)a)_¢),+2H Kex = 5.6 * 
Scc;, = 6x 107° mole/1. 
4 
Sio 73x10 mole/l. 
2 
o> ee -14 


(Pb(HDz)2) . 0134 = (Pb(HDz)2)<o1ution 
= Pb’ +3 0H 

PbNO3 = Pb*? + NOs Kppnot = 7.7.x 10-7 
PbCit Pb** + Cit™* K ppcit” = 2-3 x 107° 


*The activity rather than the concentration of hydrogen ion is used in 
the equilibrium expression for Key. 


HPbO2 + H20 


From 5 to 25 micrograms Of lead is virtually completely 
extracted from 10 ml. of 0.01 M citrate solution with 10 ml. 
of 0.001 percent dithizone in carbon tetrachloride when the 
pH is between 7.5 and 11.5. A monocolor method for the 
determination of lead in which the dithizonate is extracted 
from an ammonium -cyanide-sulfite buffer of pH 10.8 with 
0.001 percent dithizone in carbon tetrachloride has been 
worked out. The concentration of lead in the carbon tetra- 
chloride should be no greater than 3.5 p.p.m. and prefer- 
ably no greater than 2.5 p.p.m., or else unstable, super- 
saturated solutions are obtained. 

The determination of lead in the presence of bismuth 
and thallium is examined and a procedure for the separa- 
tion of lead from bismuth and thallium is proposed on the 
basis of known extraction constants. 
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THE VIBRATIONAL SPECTRUM OF THE 
HYDRONIUM ION IN CRYSTALS 


(L. C. Card No. Mic 58-7659) 


Joseph Timothy Mullhaupt, Ph.D. 
Brown University, 1958 


The purpose of this thesis was to investigate the vibra- 
tional spectrum of the hydronium ion and its dependence 
upon crystal structure by the use of Raman and infrared 
spectroscopy and X-ray diffraction. A critical review of 
previous studies of the ion in crystals is given, showing 
that the OH; ion was known to be a stable pyramidal spe- 
cies but that its vibrational spectrum was not well under - 
stood. The relationship between the structure of mole- 
cules and their arrangement in crystals, and the pattern 
and relative intensities of their vibrational spectra is dis- 
cussed in terms of the physical meaning of three models 
of the potential function: the “gas,” lattice, and unit cell 
approximations. 

Because early studies of the monohydrate of perchloric 
acid indicated that it possessed the hydronium structure, 
single crystals of OHsClOg and OD2HC10,4 about 12 cm 
long and 1 cm in diameter were grown from the molten 





monohydrate and their Raman spectra recorded at 25°C. 
Single crystals of OH;ClO,4 were also grown in 0.5 mm 
diameter capillaries, and the X-ray diffraction patterns 
photographed in collaboration with F. S. Lee, who took up 
the problem of determining atomic positions. The ortho- 
rhombic unit cell (space group D3, - Pnma) contains four 
molecules of OHs3Cl0,; the X-ray density is 2.12 g/cm’*, 
which was confirmed by chemical analysis of a small sin- 
gle crystal. Small pieces of the large crystals were 
melted and pressed between AgCl plates, forming poly- 
crystalline slabs about 30 microns thick. The infrared 
spectra of these samples were obtained at 25° and -195°C. 
OH;:Cl and OH;Br were coprecipitated with the correspond- 
ing potassium salts, and the infrared spectra of 300 mg 
pellets made from them were measured at 25° and -195°C. 
From these spectra and the infrared spectra of hydron- 
ium halide films obtained at -195°C, the four fundamental 
vibrational frequencies of the hydronium ion were identi- 
fied, On the basis of the spectrum of crystalline NH3;, the 
OH3 bending fundamentals (Ai and E symmetry) were as- 
signed to the bands occurring near 1050 and 1700 cm~’. 
The frequencies of the stretching fundamentals vary with 
the crystal structure and the nature of the anion, decreas- 
ing as the hydrogen bond strength increases. From the 


number of coupling components in the low temperature in- 


frared spectrum of OH3;C1O, and the relative intensities 

in the corresponding OD2HC1O, spectrum, the A, and E 
stretching fundamentals were assigned to the bands in the 
ranges 2470-3000 cm™ and 3150-3400 cm™*. The ar- 
rangement of the OH; ions in the OH3C10, crystal was de- 
termined to be of symmetry D3}, - Pnma from the positions 
of the O- and Cl-atoms and the pattern of stretching fre- 
quency components. The forces between OH; ions in the 
OH3;ClO, crystal were estimated from the spacing of these 
components to be comparable to the intramolecular restor- 
ing forces. A comparison of the Raman and infrared bands 
of OH;ClOg and OD2HC10O, at the two temperatures con- 
firmed the existence of a new low temperature phase and 
led to the assignment of the ClO,q stretching bands. The 
width of the O-H stretching bands in the Raman and infra- 
red spectra at 25°C was attributed to combination frequen- 
cies and “hot” bands. 

The infrared spectra of the hydronium halides at -195°C 
were reconsidered in the light of the perchlorate assign- 
ments, the pellet spectra, and the recently determined 
structure of OH;Cl. The observed frequencies of these 
disordered crystals were fitted with a harmonic potential 
for the complex OH3;X3_, in which the hydronium ion is at- 
tached to the halide ions by hydrogen bonds. Although this 
model failed to predict the frequencies for the OHe2 D* and 
ODzH”* ions in the perchlorate quantitatively, the results 
were a useful guide to the assignment of the infrared spec- 
trum of OD2HC1QO,. 
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FORCE CONSTANTS IN NAPHTHALENE 
(L. C. Card No. Mic 59-17) 


James A. O’Connell, Ph.D. 
New York University, 1958 
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The force constants in naphthalene have been calculated 
utilizing the elements of coordinate geometry, matrix alge- 
bra, group theory, and previously published spectroscopic 
data. The Erlenmeyer structure of two catacondensed 
benzene rings has been assumed for the molecule. The 
number of allowed vibrational modes for each class of the 
symmetry group D2,, resulting from the assumed geome- 
try have been calculated. A suitable set of internal valence 
force co-ordinates expressed in terms of four types of in- 
ternal motions: bond stretching, bond angle distortion, 
out-of-plane bending and bond torsion, has been found. 
Linear combinations of these coordinates have been chosen 
as the symmetry coordinates, in order to factor the secu- 
lar determinants. The elements of the inverse kinetic en- 
ergy matrices have all been calculated using the general 
formulae given by Wilson, Decius, and Lohman. All force 
constants for inplane and out-of-plane vibrations, have 
been evaluated, employing the method by Torkington except 
where redundancies, all of which have been found, cause 
necessary eliminations, The problem of calculating in- 
plane force constants has been programmed and solved on 
the Remington-Rand UNIVAC digital computer, as well as 
by desk machine. The force constants for all out-of-plane 
‘modes have been calculated using the latter method. 
Microfilm $2.00; Xerox $5.00. 100 pages. 


PHOTOCHEMICAL STUDY OF 
ANTHRACENE DERIVATIVES 


(L. C. Card No. Mic 58-3554) 


V. Subba Rao, Ph.D. 
University of Minnesota, 1958 


The primary processes in photochemical reactions of 
anthracene and diphenyl anthracene in solutions of a variety 
of solvents have been investigated. Measurements were 
made of the intensity of fluorescence and of fluorescence 
quenching, of the formation, reactions and decay of the 
triplet state of the molecule, of the photochemical forma- 
tion of stable peroxides with particular emphasis on the 
influence of the reactants on the rate, and of the photochem- 
ical oxidation of anthracene sensitized by diphenyl anthra- 
cene, using light of 4050 A°. A mechanism has been pro- 
posed for the autooxidation of the anthracenes consistent 
with the measurements of fluorescence, fluorescence 
quenching and the rate of decay of the triplet state of the 
anthracene etc. 

The relative fluorescence intensities of diphenyl anthra- 
cene were measured in benzene, chlorobenzene, bromoben- 
zene and chloroform. Assuming an absolute fluorescence 
efficiency of 0.8 in benzene, the relative fluorescence in- 
tensities in other solvents were evaluated as follows, 
chlorobenzene 0.73, bromobenzene 0.71, chloroform 0.65. 
Self-quenching is negligible in benzene solutions. Temper- 





ature has no effect on the fluorescence yield in solutions 
in benzene over the range of 70 to 30°C. In the presence 
of a small amount of carbon disulphide, the fluorescence 
yield decreases as the temperature is raised. The Stern- 
Volmer quenching constants for oxygen were determined 
in the above solvents. The following values were obtained: 
Benzene 237, chlorobenzene 170, bromobenzene 114, chlo- 
roform 134, The values for the Stern-Volmer quenching 
constants for carbon disulphide and carbon tetrachloride 
in benzene are 32 and 8, respectively. 

The absorption spectrum of the triplet state of anthra- 
cene was obtained in a de-oxygenated solution of chloro- 
benzene at ambient temperatures. A value of 1.5 x 10° 
was Obtained for the bimolecular rate constant of benzo- 
quinone quenching the triplet state. Experiments were 
performed to determine the absorption spectrum and the 
half-life of the triplet state of diphenyl anthracene in vari- 
ous solvents. Carbon disulphide does not noticeably quench 
the triplet state of diphenyl anthracene. 

Measurements were made to determine the effect of 
the concentration of the hydrocarbon and of oxygen on the 
rate of oxidation of diphenyl anthracene in benzene, The 
effect of oxygen was also determined in benzene solution 
after the fluorescence had been quenched by the addition 
of carbon disulphide. The influence of oxygen was meas- 
ured on the rate of oxidation of anthracene in bromoben- 
zene. A value of 1.5 x 10° was obtained for the bimolecu- 
lar rate constant for quenching the anthracene triplet by 
quinone, from measurements of the rate of oxidation in the 
presence of quinone. 

The sensitized reaction was carried out to determine 
the nature and role of the intermediates in the photochemi- 
cal autooxidation of anthracene. The mechanisms of the 
direct and the sensitized oxidations seem to be identical. 
Labile moleoxides, besides the fluorescent and triplet 
states of the molecule, have been postulated as reaction 
intermediates. The proposed mechanism involving these 
intermediates is consistent with the experimental results. 
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MACROMOLECULAR DEGRADATION PRODUCTS 
OF BOVINE PLASMA ALBUMIN 
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Until recently it had been thought that hydrolysis of 
proteins, both enzymatic and acid, proceeded in an “all or 
none” manner, where a protein molecule was either 
broken down to small peptides or left intact, although per- 
haps denatured. The work of Porter, who isolated a pep- 
tide of molecular weight 12,000 from the chymotryptic hy- 
drolysate of bovine plasma albumin was the first real 
advance in the study of large degradation products of pro- 
teins. It was felt that with the help of the high protein ca- 
pacity anion exchanger, diethylaminoethylcellulose, it 
should be possible to separate all large components pres- 
ent in a hydrolysate mixture. This investigation was con- 
cerned, therefore, with the chromatographic separation, 
after dialysis to remove small peptides, of the large frag- 
ments from protein hydrolysates, and the determination of 
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the molecular weights of the fragments. An automatic re- 
cording Rayleigh interferometer permitted the observation 
of chromatographic components as they were eluted from 
the column by an applied gradient of sodium chloride. 
Since refractive index was being recorded by the interfero- 
meter, it was imperative to apply a compensating inverse 
gradient of some nonelectrolyte, sucrose in this case, to 
the column so that any change in refractive index observed 
would be due only to proteinic material, and not to the salt 
itself. A fraction collector, activated on a volume basis, 
collected fractions of the effluent at 1.2 ml. intervals. 
These fractions were dialysed against suitable buffer, and 
their molecular weights taken in the ultracentrifuge, using 
the Archibald technique. The chromatogram was drawn 
from the original interference pattern by plotting the num- 
ber of fringes that cross a reference axis against the vol- 
ume of effluent. Since the fringe displacement is propor - 
tional to the concentration of solute, and since the volume 
of each fraction is a constant, then the fringe number is 
actually proportional to the amount of solute (q) per unit 
volume of effluent, and may be written dq/dv. If c is the 
concentration of solute, cdv is the total amount of solute in 
the effluent. 


cdv = (dq/dv)dv = (dq/dM) (dM/dv) dv 


dq/dM = c/(dM/dv) 


The relationship between M and v was illustrated by a 
plot of M versus v. Ata point on this curve corresponding 
to the middle of each fraction, the slope gave dM/dv, and 
the value of c was taken directly from the chromatogram 
for the same value of v. It was now possible to calculate 
c/(dM/dv) for each point. A graph of these values against 
the molecular weight of each fraction represented the dis- 
tribution function of the high molecular weight material in 
the hydrolysate. 

Specifically, the distribution function was determined 
for the hydrolysis of bovine plasma albumin with chymo- 
trypsin at pH 7.8 for 24 hours at 37°C. The 24 hour hydro- 
lysis of albumin with 0.1 molar hydrochloric acid at 1°C 
was also studied, but only one high molecular weight com- 
ponent was observed, corresponding in so far as molecular 
weight is concerned to native albumin. A 24 hour hydroly- 
sate of albumin in 0.1 molar hydrochloric acid at 37°C 
resulted in a pronounced tailing of the chromatogram, but 
no clear-cut separation of components was obtained. The 
molecular weights calculated for this latter experiment | 
showed a 30% increase over that of normal albumin, pos- 
sibly indicating the formation of polymerization products 
of some sort during hydrolysis. 
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THE VAPORIZATION CHARACTERISTICS OF 
IODINE AND p-DIBROMOBENZENE 


(L. C. Card No. Mic 58-7376) 


John Hanus Stern, Ph.D. 
University of Washington, 1958 


Effusion, rate of vaporization and transpiration are the 
most frequently used methods for the measurement of 
small vapor pressures. This study consists of a compari- 
son of these techniques and an estimation of the condensa- 
tion coefficient for iodine and p-dibromobenzene. 

Pressures of iodine were measured in the temperature 
range from -50 to +52°C in six effusion cells of differing 
orifice to cross-sectional area ratios. A dependence of 
pressure on cell geometry was observed and attributed to 
the effect of the condensation coefficient, indicating a 
value of about .01 at 0°C at an equilibrium pressure of 
4.2x10°° atm. Equilibrium pressures indicated by effu- 
sion data are in good agreement with transpiration pres- 
sures determined by other investigators even beyond the 
customary pressure limits of the effusion technique. The 
estimated value of the condensation coefficient and its 
temperature dependence suggests a free energy of activa- 
tion of about nine kilocalories. 

Rates of vaporization in vacuum were measured di- 
rectly and calculated pressures compared with effusion 
results. The rate experiments are difficult to interpret 
because the effective vaporizing surface area and surface 
temperature cannot be accurately determined. 

Effusion pressures of p-dibromobenzene, measured 
from -45° to +55°C, show a similar behavior with a con- 
densation coefficient of about 0.1 at 0°C at an equilibrium 
pressure of 5.0 x 107° atm. An increase of alpha toward 
unity was observed at lower temperatures. 

Independent measurements by the transpiration tech- 
nique were made between 0° and 74°C using a number of 
carrier gases, The transpiration results were lower in 
the higher pressure region than the results from the effu- 
sion cell with the smallest orifice. A Pearson gauge was 
employed from the upper limit of effusion measurements 
(52°C) to 70°C and gave results in good agreement with 
transpiration, Rates of vaporization were measured at 0°C 
with p-dibromobenzene powder in sample holders of differ- 
ing thermal conductivity. Macrophotographs of vaporizing 
crystals at 17.5 magnification taken at room temperature 
and 0°C showed that vaporization proceeds in a chaotic 
manner, making it impossible to estimate the vaporizing 
area. 

A single vapor pressure equation which represents the 
composite of transpiration pressures above 15°C and effu- 
sion pressures below 0°C for p-dibromobenzene is 


log Pi. — + 8,80 


giving a heat of vaporization of 17,650 calories/mole. 
Microfilm $2.00; Xerox $4.80. 95 pages. 
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THE ALPHA RADIATION INDUCED 
SYNTHESIS OF HYDROGEN CHLORIDE 
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The reaction between hydrogen and chlorine has been 
studied extensively for over 100 years. Most of the work 
done was concerned with the photochemically induced reac- 
tion. A study of this reaction is greatly complicated when 
some form of nuclear radiation is used to activate the re- 
action since any portion of the molecules may be effected 
and in addition, ions are produced in the gas mixture. 

In this work a study was made of the alpha induced syn- 
thesis of hydrogen chloride. This work was carried out at 
room temperature, moderate gas pressures (200 to 400 mm 
Hg), and low radiation intensities (about 0.25 millicuries of 
radium bromide). 

Sufficient control of experimental conditions and tech- 
nique were developed which gave reproducible results 
from one run to another. This enabled the author to study 
the effects caused by the presence of:an electric field and 
to study the reaction at various pressures. 

The reaction was found to proceed by a chain mechan- 
ism identical with photochemical studies. Ion-yields of 
10° were observed dependent upon the purity of the gas 
mixture and the hydrogen pressure. 

The overall reaction was found to be first order with 
respect to the hydrogen pressure. This dependency has 
also been reported for the photochemical studies. The rate 
constant (ranging from 0.3 -0.5 hr~*) for each reaction was 
determined and used as an index for comparison studies 
under differing conditions of pressure. 

Reactions carried out in the presence of electric fields 
sufficient to remove from 40 to 95% of the ions showed no 
change in the reaction rate. It was concluded that no sig- 
nificant fraction of the chains were initiated by ion recom- 
bination reactions at this radiation intensity. 

The rate of the reaction was found to decrease with an 
increase in pressure. This was largely attributed to de- 
activation processes. 

The product gas, HCl, was found to have no inhibiting 
effect on the reaction. As the concentration of HCl in- 
creases during the progress of a run a proportional frac- 
tion of the energy of the alpha particles is expended in this 
gas. The radiation products from HCl have the same abil- 
ity to start chains as those from the reactant gases. 

A somewhat detailed mechanism for the alpha induced 
synthesis of HCl has been postulated in view of this study. 
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VISCOSITY AND LIGHT-SCATTERING STUDIES 
ON SOLUTIONS OF POLY-2-VINYLPYRIDINE AND 
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Methods were developed for synthesizing polysoaps 
based on poly-2- and poly-4-vinylpyridine which would 
give colorless solutions suitable for light-scattering | 
studies. The polysoaps were prepared by quaternization 
of the polyvinylpyridines with alkyl bromides using di- 
methylsulfolane as the solvent. | 

A polymer of 2-vinylpyridine and a polysoap derived 
from it (poly-2-vinyl-n-dodecylpyridonium bromide) were 
studied by light-scattering photometry and capillary 
viscometry at 25°C using methanol, isopropanol, methyl 
ethyl ketone, several methanol-water mixtures, and 
92.17% ethanol as solvents. The results were evaluated 
in terms of Flory’s recent theories concerning polymer 
behavior. The weight-average molecular weight was 
849,000. The ratio of the molecular dimensions in the 
theta solvent to those calculated, assuming free rotation, 
was 2.31, in close agreement with corresponding values 
obtained with polystyrene and poly-4-vinylpyridine. The- 
oretical relationships between the second virial coefficient 
and molecular dimensions were obeyed in the pure sol- 
vents, but the results in the methanol-water mixtures were 
out of line. In these mixtures, the intrinsic viscosity 
passed through a maximum when plotted as a function of 
solvent composition. 

The polysoap was investigated using solutions of lithium 
bromide in methanol or isopropanol as solvents. The mo- 
lecular weight was 837,000, indicating that some degrada- 
tion took place during its preparation from the parent 
poly-2-vinylpyridine. The ratio of the molecular dimen- 
sions at the theta point to those calculated, assuming free 
rotation, was 3.13. This figure is considerably higher than 
that of the parent polymer and indicates that considerable 
chain stiffening has taken place as a result of the quatern- 
ization with dodecyl bromide. Increasing ionic strength 
in the organic solvents caused an increase in the molecular 
dimensions, in contrast to the effect which salts usually 
produce on polyelectrolytes in aqueous solutions. 

Microfilm $3.15; Xerox $10.80. 243 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ECONOMICS 


ECONOMICS, GENERAL 


THE USE OF INTERGOVERNMENTAL AGREEMENTS 
IN THE MARKETING OF AGRICULTURAL 
COMMODITIES, WITH PARTICULAR REFERENCE TO 
THE INTERNATIONAL WHEAT AGREEMENT OF 1949 


(L. C. Card No. Mic 58-7197) 


Gordon Joseph Dobson, Ph.D. 
The Ohio State University, 1953 


The Industrial Revolution brought with it a rapid in- 
crease in the needs both for industrial raw materials and 
for food for the rapidly expanding urban population. Since, 
for the most part, these requirements could not be met in 
the areas in which the expansion was taking place, inter- 
national trade became essential. As long as the industrial 
economy was in the phase of enormous expansion, the 
farms and plantations supplying the primary agricultural 
commodities experienced a “golden age.” 

As the rate of expansion began to slow down, particu- 
larly after World War I, primary producing areas felt 
considerable economic distress. The previous flow of 
international trade became disrupted as a result of such 
factors as economic depression, war time dislocations, 
shifts in demand, and nationalistic measures to reduce 
unemployment and protect home producers. The influence 
of these factors was enlarged by the difficulty of adjust- 
ment in primary producing areas resulting from character- 
istics peculiar to the agricultural industry itself. 

Beginning in the late 1920’s, successive conferences 
concerned with interregional and international economic 
relations included the raw materials problem in their dis- 
cussions and published statements of policy relating to the 
use of commodity agreements as a solution. Several plans 
were put forth in the interwar period, both in practice and 
in theory, with the aim of reducing the wide fluctuations in 
prices and incomes in the primary commodity segment of 
the economy. 

The “burdensome surpluses” became the symbol of the 
distress in the producing areas so that most of the schemes 
put into operation attempted to raise prices by reducing 
production and restricting the quantity marketed. At one 
time or another restrictive schemes were in effect for 
coffee, beef, rubber, sugar, tea, tin, and wheat. The con- 
suming countries, United States and the United Kingdom, 
were in a key position in the coffee and beef agreements, 
respectively. At the other extreme, the agreements for 
tin and rubber represented tight producer control. The 
tea agreement and the 1937 sugar agreement, though using 
restrictive techniques, did bring some stability to the in- 
dustries and did not permit exploitation of consumers by 
producer interests as much as some of the other agree- 
ments did. Only in the 1941 coffee agreement and the 
1942 wheat agreement (which never actually operated) 
was a given amount of trade made certain by import com- 
mitments by the buying countries. 2 

The result of the interwar attempt at control was that 
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commodity agreements were looked on unfavorably by 
importers who had felt the effects of producer exploitation. 
At the same time, restriction did not relieve distress in 
many of the producing areas to the degree hoped for. For 
the most part, war time needs brought the period of sur- 
pluses and production restriction to an abrupt close, but 
the end of the war saw production capacity for many pri- 
mary commodities more greatly expanded than ever be- 
fore. Fears of surpluses again caused producer groups 
in exporting countries to look forward favorably to some 
form of control measures. 

Students of the problem and those interested mainly in 
importing primary commodities, having the prewar form 
of restrictive agreement clearly in mind, were fearful of 
the return to the use of commodity agreements. Since 
none of the previously attempted agreements had been 
able to aid in a solution of the problems of international 
commodity markets without at the same time imposing 
production or export restrictions, a widespread need was 
felt for new institutional arrangements that would prove 
more satisfactory. The most significant attempt to set up 
a framework for international commodity agreements 
which would eliminate most of the previous inequities has 
been chapter 6 of the proposed Charter for an International 
Trade Organization which was formulated in Havana in 
1948. The first agreement to come into being since that 
time is the International Wheat Agreement of 1949. 

In many ways the Wheat Agreement of 1949 is a dis- 
tinct departure from previously attempted agreements. 

No effort was made to restrict production. A maximum 
and minimum price was set. And not only were there 
export quotas but import commitments were made also to 
be effective at the maximum and minimum price respec- 
tively. Importing countries were given equal voting power 
with the exporting nations. This agreement combined the 
better elements of the prewar coffee, beef, sugar, and tea 
agreements, but in addition included modifications which 
would diminish the chances of breakdown and reduce the 
possibility of so many inequities. 

An analysis of the agreement from the point of view of 
its effects on wheat prices, its costs of operation, the 
extent to which it has influenced resource use in wheat 
production, the degree to which it conforms to the I.T.O. 
Charter, and the extent to which some other type of scheme 
might have performed as well reveals considerable in- 
formation relating to its usefulness in the marketing of 
wheat. Further evidence is also disclosed which points 
to possible strengths and weaknesses of this type of agree- 
ment in considering it for more general applicability to 
other commodities. 

It is true that the knowledge obtainable from its opera- 
tion is limited by the fact that it has operated only ina 
period of high economic activity and relative scarcity of 
wheat. Several conditions were outlined which would in- 
dicate an expectancy of a gradually expanding economy 
and a need for a type of scheme that would not be oriented 
around removal of “burdensome surpluses” nor depend on 
restriction for its success. If this is the case, importance 
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should be given to the information obtainable from the 
I.W.A., because it is the only agreement that has been 
conceived in prosperity and matured during greater pros- 
perity. 

Under conditions of gradually rising prices, the experi- 
ence of the I.W.A. has been that the contract price has 
been lower than the market price. To a country such as 
the United States, which is becoming increasingly depend- 
ent on imported raw materials, such contracts could prove 
advantageous under these conditions. An while producers 
would be at a price disadvantage, reduced price instability 
and assured markets would to some extent compensate for 
the lower contract price. 

Government control of important commodity markets 
is now so prevalent that in any international transaction, 
private buyers and sellers on one side of the market would 
likely find themselves facing a government body on the 
other side and subject to any capricious unilateral action 
it may care to take. The multilateral agreement over- 
comes this problem to a considerable extent by permitting 
bargaining in a quasi-market relationship by all parties 
concerned. A delagation with interest in a long term bulk 
contract and bargaining at a multilateral convention would 
appear to be in a better position than an individual firm 
dealing with a government monopoly, and the results will 
likely be more equitable than occurred under the less con- 
trolled operation of commodity markets in the past. 

A significant aspect of the I.W.A. was the manner in 
which it was able to be dovetailed in with domestic farm 
programs. An international buffer stock or multiple- 
commodity reserve plan, while having many economic 
advantages over the multilateral bulk purchase agreement, 
would involve relinquishing sovereignty in the particular 
commodity market to an international body, and therefore 
would not be able to gain political favor to the same extent 
as the latter type of scheme. 

A major obstacle in many alternative plans and in some 
past agreements has been their complexity. While negoti- 
ation of the wheat agreement has not been without its dif- 
ficulties, it has been kept relatively simple in its require- 
ments and in its operation, and in this aspect may seta 
model which other agreements might follow. 

The difficulty faced by the framers of the I.W.A. in 
predicting accurately the future state of the market during 
the course of the agreement would seem to indicate that 
definite commitments should not be made for too long a 
period ahead, or that some means should be provided for 
introducing flexibility in response to changed conditions 
that are fairly durable in nature. Care would have to be 
exercised that flexibility is not obtained at the expense of 
stability. A series of multilateral agreements covering 
the major primary commodities traded internationally and 
incorporating a provision for change according to some 
indicator of general-:price level movements or the move- 
ment of primary commodity prices is suggested. Such a 
plan would attempt to combine the relative simplicity of 
commodity agreements with a more generalized price 
stability for primary products similar to that which a 
multiple commodity reserve plan would achieve, and yet 
to avoid some of the complexities of the latter. No suita- 
ble indicator is currently available, and much more re- 
search in this direction would be needed, concerning both 
a suitable index and establishment of how widely applicable 
the multilateral bulk purchase agreement is to commodi- 
ties other than wheat. Variations in the agreements would 





probably be needed for commodities which are raw mate- 
rials rather than foodstuffs and which are therefore de- 
pendent for their demand on industrial activity. Commod- 
ities less easy to standardize than wheat would also pre- 
sent some problems. The outlook of such a series of 
agreements, however, would not be one of “burdensome 
surplus” removal as in many past schemes, nor of large- 
scale countercyclical control as in the multiple-commodity 
reserve plan. Rather it would be one of maintaining mar- 
kets and providing year to year or relatively short term 
stability. 

A large number of the world’s primary commodities 
originate in the sterling area. With suggestions for re- 
storing sterling convertibility becoming more and more 
prevalent, a series of agreements covering sterling area 
commodities and providing for guaranteed quantities and 
prices could do much to provide an element of dollar in- 
come certainty, and thus aid in planning a convertibility 
scheme. 

The Wheat Agreement, in providing lower than market 
price wheat, actually made a significant contribution to 
foreign aid. In several ways it also encouraged importing 
countries to maintain continuing high wheat purchases 
despite a shortage of dollars. To the extent that this short- 
age may be overcome in part by increased imports by the 
dollar areas, the need for and the scope of commodity 
agreements would be reduced. 

Nevertheless, even in periods when a widespread sys- 
tem of multilateral trade was prevalent, there was suffi- 
cient inherent instability in the production and trade of 
primary commodities to result in considerable distress. 
Thus, despite increased imports by the dollar areas and 
a gradually expanding world economy, there will need to 
be a continuing search for methods of reducing instability 
in the markets for primary commodities. No method or 
scheme so far devised or tried will please all the partici- 
pants. The multilateral contract of the International Wheat 
Agreement type has come closer to what might be consid- 
ered a desirable form of operation than any previous 
agreement. There is room for much improvement, how- 
ever. And though it would seem to be adaptable for wider 
use, its value cannot be truly assessed until it has been 
tested operationally on other commodities and under more 
varying conditions than those of relative scarcity which 
have prevailed during the first three years of the Inter- 
national Wheat Agreement. 
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The secular movements and the cyclical fluctuations in 
financial contributions to ten Protestant churches from 
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1900 to 1954 were analyzed statistically. Yearly data on 
total contributions, as well as contributions for benevo- 
lences, ministerial support, building funds and for all local 
church expenses, were collected from denominational year- 
books and tabulated in the form of time series. Included 
in the study were the ten denominations whose member- 
Ships in 1954 exceeded 500,000 and whose histories were 
free from major splits or mergers since 1918, and for 
whom data were available. The ten were: the American 
Baptist Convention, the Southern Baptist Convention, the 
Disciples of Christ, the Augustana Evangelical Lutheran 
Church, the Lutheran Church-Missouri Synod, the Evan- 
gelical Lutheran Church, the United Lutheran Church in 
America, the Methodist Church, the Presbyterian Church 
in the U.S.A., and the Presbyterian Church in the U.S. 
These ten denominations listed 29.7 million members in 
1954 which represented 52 per cent of the total Protestant 
church membership. 

The asymptotic growth curves, such as the logistic, 
were found to be inadequate descriptions of the secular 
movements in total contributions, in per capita contribu- 
tions and in contributions adjusted for changes in price 
levels. In the 55 years from 1900 to 1954 there was no 
evidence of a retardation in the rate of secular growth. 
This appeared to be true in spite of the fact that all these 
denominations were mature churches with origins in colo- 
nial America. 

The exponential equation in the form of Y, ab” pro- 
vided the most satisfactory fit for all the financial series 
for all the denominations and was used exclusively to de- 
scribe and compare the secular movements in contribu- 
tions. There was a remarkable similarity of the pattern 
of growth among the denominations and much uniformity 
in the rates of annual growth in total contributions. The 
average annual rate of change in these 55 years ranged 
from 2.5 per cent for the American Baptist Convention to 
7.0 per cent for the Southern Baptist Convention. In con- 
stant dollars, the rates varied from 1.0 per cent per annum 
to 5.4 per cent. There was a high positive correlation 
between the rate of growth in the contributions to the de- 
nomination and the rate of growth in the membership, but 

there was no evidence that contributions to the smaller 
- denominations were growing at different rates from the 
larger ones. In the years from 1934 to 1954 the total con- 
tributions to these ten denominations grew at the annual 
average rate of 11.6 per cent per annum. This compared 
with the annual growth in the Personal Income in the U.S. 
of 9.4 per cent and the growth in Disposable Personal 
Income of 8.8 per cent per year. 

The secular movements in contributions for local church 
expenses were very similar to those in total contributions. 
Data on contributions for benevolences also showed simi- 
larity among the denominations in spite of different methods 
of promotion and different timings for special campaigns. 
In the years from 1934 to 1954 five of the denominations 
had average rates of growth in benevolences between 11.1 
per cent and 11.9 per cent. Data on contributions for build- 
ing funds were available only for the 21 years from 1934 
to 1954, but during this period the annual average secular 
increase was the most rapid of all the financial series. 

The data on financial contributions exhibited minor 
fluctuations from year to year, but the chronology of these 
variations did not conform to the business cycles as delin- 
eated by the reference cycle dates of the National Bureau 
of Economic Research. This insensitivity to the business 


cycles of the last 55 years seemed to be explained by the 
absence of cycles in church membership statistics and 

the absence of cycles in per capita contributions. Appar- 
ently, many members made an annual pledge that repre- 
sented only a small part of their annual income, and thus, 
during the short duration of the business cycle contraction 
there was no evidence that total or per capita contributions 
declined. 

However, in the period from 1900 to 1934 there was 
some evidence that contributions to all these churches 
were subject to a cyclical chronology all of their own. 
This was marked by five full cycles with trough years 
identified in 1900, 1908, 1911, 1915, 1921 and 1934. These 
cycles were mild in amplitude and averaged 6.8 years in 
duration. After 1934 the data failed to exhibit any cyclical 
fluctuation. Microfilm $2.00; Xerox $7.20. 152 pages. 
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More than one billion dollars of American aid of vari- 
ous types was allocated to Turkey during the post-war 
period from 1947-1952. The purpose of the present study 
is to analyze the impact of the aid on the Turkish economy 
as well as to appraise its potentialities in regard to indus- 
trial development and expansion in international trade. In 
making this appraisal, two methods were employed. 

First, a careful study of the major development proj- 
ects sponsored by American aid provides a clearer under- 
standing of the major internal changes which have been 
taking place throughout the economy of Turkey. These 
case studies reveal the sources from which the expendi- 
tures originated and the extent of the contribution from 
each source. Moreover, they indicate the general effec- 
tiveness of each project expenditure by employing a meas- 
ure of: efficiency somewhat similar to that used in business, 
namely, return on investment. For purposes of the analy- 
sis, the measurement of effectiveness is the return, to the 
Turkish economy, on total expenditures in each project. 

The second method used in this study involves an anal- 
ysis of the Turkish balance of payments. The various 
items in Turkey’s international accounts reflect rather 
substantial changes in the country’s international economic 
position. In all probability, a substantial portion of the 
change taking place in the balance of payments represents 
a repercussion of the American aid program. Conse- 
quently, a further indication of the effectiveness of Ameri- 
can aid is established by this examination. 

The economy of Turkey has undergone numerous polit- 
ical, economic, and religious reforms since the beginning 
of the Republic in 1923. The economic system which has 
evolved during this period may be referred to as demo- 
cratic socialism. The extent of private enterprise in Tur- 











key is rather restricted as a result of the dominant role 
played by the government in most industrial enterprises. 
However, private establishments do compete with many 
government manufacturing and mining companies through- 
out the country. 
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Wage levels throughout Turkey today are very low by 
American standards. One encouraging feature of the Turk- 
ish economy, however, is the small degree of inflation 
which has accompanied the new industrial development 
program sponsored by American aid. Price levels have 
not shown any significant changes since the beginning of 
1950. 

The Turkish economy is predominately a rural, agri- 
cultural economy. Approx imately 94 per cent of the gain- 
fully employed are engaged in agriculture. It is largely 
small-scale production. The average size of farms in the 
country would be somewhat less than 10 acres. In spite of 
large American grants for agricultural machinery, the 
average farmer suffers from extremely low productivity 
resulting largely from primitive farming techniques. In 
other words, American aid has benefited the relatively few 
wealthy landowners, for the most part, and the living con- 
ditions of the peasants remain about at the level existing 
prior to American aid. 

The concensus of many American advisers is that Tur- 
key has seriously underestimated the importance of the 
farmer and the role that agriculture must play in the coun- 
try’s economic development. In other words, too much 
emphasis has been placed on manufacturing and mining 
improvement at the expense of agriculture. Within the 
past two years, however, increased attention has been 
given to agricultural improvement through rising machin- 
ery imports. Even though this equipment does not affect 
the productivity of the overwhelming majority of the farm 
population; nevertheless, it has contributed materially to 
the country’s export volume and has therefore strengthened 
the country’s external economic relations. 

In agriculture, Turkey possesses the greatest compara- 
tive advantage over most European countries. Because of 
her large rural population, her natural agricultural herit- 
age, the variety of her climate and soil, and the strong 
foreign demand for her farm produce, Turkey’s agriculture 
has the potentiality to serve as the basis for a strong, mod- 
ern industrial economy. Turkey’s greatest success in 
achieving rapid industrialization, therefore, would seem 
to lie in greater concentration on the improvement of agri- 
cultural production in order to expand foreign trade in 
agricultural products which would then become the basis 
for increasing industrial imports. Such a development 
would appear to offer the most direct and efficient route 
toward the country’s major objective of industrial develop- 
ment. Western Europe offers the key to Turkey’s practical 
problem. All kinds of industrial commodities as well as 
agricultural equipment are available to Turkey in exchange 
for food. The challenge to Turkey is clear; greater agri- 
cultural productivity offers untold advantages in respect 
to the future economic development of the country. 

The American aid program has contributed significantly 
to the effort put forth by Turkey in the development of in- 
dustry. Five case studies have been presented as repre- 
sentative of the American contribution in the Turkish in- 
dustrialization program. Probably one of the most impor- 
tant projects, sponsored by American aid, is the improve- 
ment of the national highway system. At the beginning of 
American aid in 1947, Turkish roads were among the most 
primitive of the world. When the American Highway Mis- 
sion arrived in Turkey late in 1947, the American techni- 
cians discovered that little had been done to develop the 
areas of the country extending inland from the coastal 
areas. Attentionhad been concentrated almost exclusively, 





insofar as economic development was concerned, on the 
seacoast which surrounds most of the country. The high- 
way system project, therefore, was designed to promote 
agricultural and industrial development of the central 
portion of the country. 

An economic appraisal of the roads project in Turkey 
indicated that the returns to the economy, afforded by 
lower freight costs, would amount to approximately 43 per 
cent of the total expenditures for roads from all sources. 
In other words, the Turkish highway system project is 
expected to pay for itself, in terms of reduced freight cost 
to the people of Turkey, in a little over two years. This 
attests to the effectiveness of the project to accomplish 
the main purpose for which it was planned, namely, to im- 
prove the mobility of resources within the country and in 
international trade. 

Agriculture is likely to be the largest recipient of the 
gains to be derived from this improvement. This stems 
from the fact that it is by far the most important sector 
of the economy. Improved agriculture should in turn, 
produce added benefits for all the industries in Turkey. 
This would result from the greater international trade in 
agricultural commodities which improved transportation 
should facilitate. An efficient transportation system should 
not only reduce spoilage of agricultural commodities but 
also increase production of farm crops. When greater 
quantities of these agricultural goods reach the interna- 
tional markets, therefore, the additional foreign exchange 
will allow other industries to obtain the necessary mate- 
rials and machinery they need from abroad. Because of 
these expected gains, the highway program in Turkey is 
considered by many American advisers to be the most 
important project of the entire American aid program. 

Two additional studies of projects--coal and lignite-- 
have shown returns to the economy of Turkey, through 
lower unit costs, of 9 and 8 per cent respectively on total 
expenditures. In other words, the savings from reduced 
costs will be sufficient in a little more than a decade to 
equal the total expenditures made on these two improve- 
ment projects. Moreover, the improved quality of these 
forms of solid fuel will add sginificantly to these conserva- 
tive quantitative estimates. 

The need for these solid fuels has never been more 
crucial to the economic development of Turkey than at the 
present time. The increasing demard has created a criti- 
cal shortage of solid fuels throughout industry, agriculture, 
and households. Even though temporary relief has been 
obtained by the use of such substitutes as firewood, char- 
coal, and animal dung, nevertheless, more efficient fuels 
are sorely needed if Turkey is to avoid a significant reduc- 
tion in the rate of economic development. 

Both of these projects have important implications for 
international trade. High quality bituminous coal, produced 
at Zonguldak, is one of the most sought-after commodities 
in western Europe. It is reputed to be especially suitable 
for coking purposes. Consequently, the more of this com- 
modity which Turkey can produce for the export trade, the 
greater the amount of foreign exchange which will be built 
up for the purchase of industrial and agricultural machin- 
ery as well as other goods not produced in Turkey. This 
achievement involves a greater substitution of lignite, 
wherever possible, within Turkey in order to release the 
maximum quantity of bituminous coal for overseas ship- 
ment. At the present time, however, the critical coal 
shortage within Turkey has not allowed adequate quantities 
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of this commodity to be exported; as a result the country 
has been deprived of much needed foreign exchange to 
finance her ever-broadening foreign debt. 

The fourth case study, hydroelectric power, would 
seem to offer a partial solution to the problem of insuffi- 
cient exports of coal. This American aid project has been 
found to show a 9 per cent return to the economy of Turkey, 
through lower unit cost of electricity, on total expenditures 
for the project. The project is expected, eventually, to 
produce the majority of all electric energy consumed 
throughout the major industrial region of Turkey--north- 
west Anatolia. It is also expected to release greater quan- 
tities of coal for export since most of the electricity cur- 
rently produced in Turkey uses bituminous coal as the 
source of energy. Moreover, this increased production of 
electric power should contribute substantially to the in- 
dustrialization program of the country. Finally, additional 
contributions are expected, as a result of this project, 
through flood control and greater irrigation of farm lands 
throughout central Turkey. Therefore, the hydroelectric 
power project should benefit agriculture which, as indi- 
cated above, has the most important foreign trade possibil- 
ities. This power project at Sariyar, therefore, is likely 
to become one of the most important contributions of the 
entire American aid program to the main objective of 
Turkey--the more rapid industrialization of the economy. 

The iron ore project, the last of the five case studies, 
indicates a return to the Turkish economy, as a result of 
lowered unit cost of this commodity, of about 8 per cent 
on total expenditures. Iron ore ranks second to coal in 
the order of importance of minerals in Turkey’s drive 
toward industrial development. This commodity also oc- 
cupies, along with coal, an important place in Turkey’s 
future international economic position since there contin- 
ues to be a great demand in foreign markets for iron ore, 
pig iron and ingot steel. One of Turkey’s major avenues 
of escape, therefore, from a growing trade deficit would 
seem to be greater production of iron and steel. One of 
the most serious obstacles to the achievement of such an 
objective, however, is the lack of coordination between the 
iron mines and the steel mills in Turkey. Two different 
government organizations control what should be one single 
integrated industry. The likelihood of increasing gains to 
the economy of Turkey, therefore, depends largely upon 
the development of greater cooperation and mutual assist- 
ance between what are now rather independent and unre- 
lated industries. 

The results of the case study method for determining 
Turkey’s future potentialities toward economic develop- 
ment at home and abroad seem to indicate considerable 
optimism for Turkey. The roads project, the coal and 
lignite projects, the hydroelectric power development, 
and the iron ore project all combine to furnish great hope 
for Turkey as an expanding, industrial economy. All 
of these projects are expected not only to improve pro- 
duction and living standards at home but also to contribute 
considerably to greater agricultural and mineral exports 
which, in turn, will benefit all of Turkey by providing the 
necessary foreign exchange to purchase necessary ma- 
terials and equipment for her continued economic de- 
velopment. 

One major discouraging feature, however, has been 
noted in each of these projects. This involves Turkey’s 
increased foreign debt which cameas aresult of borrowing 
to provide sufficient funds to carryon each of these projects 





and many others throughout Turkey. The aid contribution 
on the part of the United States as well as the sums spent 
by Turkey were insufficient to pay for all of the machinery 
and materials purchased for the development of the econ- 
omy after the war. In many cases, the extent of foreign 
borrowed money for each project was greater than either 
the contribution by the United States or Turkey. What is 
more significant, most of these loans are of the short- 
term variety. This means that the repayment installments 
and interest charges fall due at very short intervals. 

The balance of payments analysis, which formed the 
second major method of the study in an attempt to deter- 
mine Turkey’s future development possibilities, revealed 
more clearly this problem of growing short-term indebted- 
ness. First, however, the balance of payments seemed to 
show very definite possibilities for Turkey in respect to 
increased exports of agricultural and mineral resources. 
Exports have shown very substantial increases since the 
beginning of the American aid program and every indica- 
tion seems to point to continued expansion in this section 
of Turkey’s current account. The results of the foregoing 
project studies would seem to bolster this prediction of 
greater exports in the future. Moreover, increased con- 
centration on agriculture and mining, during the past two 
years, would seem to suggest a high degree of probability 
for an increasing rate of comodity exports within the next 
two or three years. On the other hand, the import figures 
in Turkey’s balance of payments suggest no substantial 
change in the near future. During the past two years, they 
have been rising at a faster rate than exports. Further- 
more, the case studies show that most of the projects are 
far from completion. For these reasons, little hope may 
be held for a reduction of imports in the current account 
in the near future. About the most that can be expected is 
that the rate of increase for exports will be greater than 
that for imports. In other words, the large trade deficits 
which have been revealed in Turkey’s balance of payments, 
are not likely to be completely erased simply by rising 
exports. 

Another problem, reflected in the balance of payments 
data, appears to be much more formidable. This concerns 
the method by which Turkey has financed her growing def- 
icits in the current account. A maze of short-term loans 
have been obtained from various lending agencies. The 
Export-Import bank has loaned funds to cover some of 
these deficits, the MSA-ECA organization has extended 
increasing amounts of short-term loans, and private bank- 
ers all over the world have supplied short-term capital to 
meet Turkey’s rising foreign debt obligations. Moreover, 
the MSA-ECA has been supplying greater and greater 
amounts of aid funds to assist Turkey to meet repayment 
and interest charges so that Turkey’s credit standing will 
not be impaired. 

This increased debt burden has caused another rather 
serious complication. The rather high interest charges 
on short-term loans have become so large that Turkey 
would probably be unable to pay even the interest on her 
debt if foreign aid and continual, new short-term loans 
could not be obtained. Recently, the country had to pledge 
a substantial portion of her monetary gold as collateral 
for short-term loans from private bankers abroad in order 
to meet her obligations. There is a possibility that this 
pledged gold might not be retained by Turkey unless she 
can continue these numerous short-term postponements 
through complicated financial arrangements. 
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Apparently, therefore, Turkish exports must bear the 
brunt of Turkey’s serious financial problems in the next 
few years. Possibly, a sufficient increase in exports can 
solve Turkey’s deficit problem in both the current and 
capital accounts and thereby relieve the pressure on com- 
pensatory official financing. In other words, if Turkish 
exports are able to carry the load of continued high im- 
ports and heavy debt obligations, then there would be little 
cause for alarm. The probable trend, however, as of mid- 
1953 appears to be that sufficient exports cannot be made 
available by Turkey to cover this double burden resulting 
from a high level of imports and large foreign debt obliga- 
tions. 

In the event that increased exports are unable to solve 
Turkey’s fundamental problem of deficits in both the cur- 
rent and capital accounts, perhaps some recommendations 
could be made to prevent Turkey from developing a long- 
run fundamental disequilibrium in her balance of payments. 
First, continued substantial grants in the form of American 
aid seem vital to Turkey’s economic future. If this aid can 
continue several years so that increased exports can grad- 
ually supply the foreign exchange to meet these payments, 
Turkey’s financial condition may then be sound enough to 
carry on alone. Moreover, American loans will, in all 
probability, be needed to meet numerous repayment dates 
on previously borrowed funds. 

The second major recommendation would be even 
greater concentration on agricultural productivity, espe- 
cially among the millions of peasant farmers. All sorts of 
programs must be developed to encourage production by 
Turkey’s large farm population. Since capital equipment 
undoubtedly could not be obtained, and would probably be 
impractical even if it were available, a more fundamental 
approach is necessary to aid most of the farmers. Such 
an approach would involve greater technical assistance, 
improved farming methods, more fertilizer, and improved 
seed. 

A final recommendation concerns the industrial sector 
of the economy. Until more attention is given to private 
capital accumulation and the encouragement of private 
enterprise throughout Turkey, long run economic develop- 
ment is not likely to maintain its present rate of progress. 
When American aid is discontinued, the economy will need 
a stimulus for increased initiative and improved produc- 
tivity throughout the entire economic system. A move- 
ment toward greater reliance on private enterprise, there- 
fore, would seem to offer the best incentive for people to 
increase production, expand industry, and engage effec- 
tively in international trade. Through these developments, 
the economy of Turkey should reach its main objective-- 
the attainment of a modern, industrial society. 
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Federal regulatory agencies have been much in the 
foreground of current academic and political discussion. 
This is an attempt to evaluate the licensing of water power 
projects by the Federal Power Commission. The disserta- 
tion begins with a historical analysis of the national regu- 
latory philosophy governing water power development since 
the Conservationist movement of the early turn of the 
century. Two basic principles are found: . one, that water 
power is non-alienable national wealth, the other, that 
although a preference for public development and public 
use is stipulated, national policy did not by any means 
preclude private development of power or sale of public 
power to private groups other than consumers. 

The Federal Power Commission was designated as 
the main instrumentality of national regulation of power 
development on streams subject to the control of Congress. 
Other uses than power were provided for in the Federal 
Power Act together with other miscellaneous pieces of 
legislation. Various federal agencies in addition to the 
Federal Power Commission, were created and used to 
administer these acts of Congress, each agency with its 
particular authority and responsibility. This has resulted 
in a multiplicity of means and objectives for water re- 
sources development and control which in turn has been 
responsible for unnecessary duplication, inaction and con- 
flict. 

Licensing of water power projects by the Federal 
Power Commission, appears to have been determined by 
five basic norms as follows: multiple purpose develop- 
ment, public preference, the going concern, timeliness and 
interconnection, To the extent that the application of these 
norms has advanced national power policies and objectives, 
the Federal Power Commission has satisfactorily dis- 
charged its obligations under the public mandate placed 
upon it, 

Comprehensive and unified development of water re- 
sources seems, on the basis of the evidence presented, to 
have been less than optimal due to the often debilitent 
multiplicity of federal agencies engaged in the public con- 
trol of water resources development. This particular fail 
ure may not therefore be attributed to the Federal Power 
Commission. It is primarily a failure of legislation, both 
in terms of the provisions of the law itself and require- 
ments regarding the administration of the law. 

On the other hand, it would seem that the restrictive 
licensing policies and practices of the Federal Power 
Commission are largely responsible for the denial to pub- 
lic power development of the preference accorded to it 
under existing legislation. Moreover, whereas the Com- 
mission was originally conceived as an advocate of the 
public interest, it now appears that it has become the 
somewhat detached tribunal adjudicating the case of the 
public interest as one among several other interests. 

In order to prevent further loss resulting from contin- 
ued lack of responsibility and effectiveness in water re- 
sources management and control, it is proposed that water 
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power legislation be amended to abolish the major empha- 
sis it now places on navigation. It is also proposed that 
centralized control with appropriate power and authority 
be given to the Federal Power Commission. 

So as to rehabilitate the public preference clauses of 
the Federal Power Act and its administration, it is sug- 
gested that the Federal Power Commission adopt alterna- 
tive norms with which to appraise the adequacy of public 
development of power in lieu of the restrictive ones now 
in use. This will entail an acceptance on the part of the 
Commission of a more liberal and positive interpretation 
of its role relating to the public preference clauses under 
the Act. Future legislation should furthermore indicate in 
clear language, the time limits and the manner of with- 
holding of licensing of future projects in case of a prefer- 
ence indicated by the Commission, for development by the 
United States. 

It is also suggested that, in order to secure maximum 
representation of the public interest, the position of an 
independent Public Examiner be created with power to 
veto licenses issued by the Commission which may be in- 
imical to the public interest. The office shall be made 
subject to appropriate control by Congress. 
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In order to minimize or prevent strikes following on 
inconclusive negotiation and mediation by the National 
Mediation Board, Section 10 of the Railway Labor Act 
provides for the use of so-called emergency fact-finding 
boards appointed by the President of the United States. 

While for many years following the passage of the 
Railway Labor Law in 1926, railroad collective bargaining 
resulted in the settlement of most disputes, since the 
1937-38 national wage reduction controversy virtually all 
major differences between the carriers and the brother- 
hoods have come up before emergency boards for adjust- 
‘ment. When emergency board recommendations did not 
provide final settlement terms, they at least constituted 
the basis for further negotiation and government involve- 
ment. In contemporary railroad collective bargaining, the 
use of these Presidential boards has been of extraordinary 
importance. 

This dissertation is an examination of this unique de- 
velopment in railroad labor relations during the period 
1926-52. It analyzes the circumstances under which emer- 
gency boards have been employed, the extent to which they 
have succeeded in minimizing strikes and resolving issues 
and the impact they have had on railroad collective bar- 
gaining. 

The study is divided into five parts, largely along 
chronological lines. Part 1 is a summary of the historical 
development of emergency disputes techniques on the rail- 
roads and shows that the device of emergency fact-finding 
boards developed out of the insistence of successive Presi- 
dents for some terminal instrument of executive interven- 





tion to deal with critical disputes when efforts at media- 
tion and voluntary arbitration failed. 

Part II describes how emergency boards were employed 
in the initial years of Railway Labor Act operation, 1926- 
1940. Notwithstanding the depressed financial condition of 
the nation’s carriers and the prevalence of labor relations 
conflict in other basic industries, the emergency board 
medium, employed sparingly, proved to be almost com- 
pletely effective in preventing strikes and resolving issues 
with little if any unfavorable effects on normal collective 
bargaining relations. 

During the wartime period, examined in Part III, resort 
to emergency boards exhibited a phenomenal expansion for 
all types of railroad labor controversies. In national dis- 
putes, however, effectiveness of the medium declined due 
to an increasing difficulty in resolving issues that were 
complicated by the requirements of the wage stabilization 
program, the divided administrative responsibility of 
handling railway controversies separate from disputes in 
industry at large, the premature intervention of high gov- 
ernment officials, and a lag in railway wage rates relative 
to wage rates in other sectors of the economy. 

In the post-war years 1946-1952, (Part IV) emergency 
boards were appointed in virtually every major national 
controversy but with few exceptions the device failed to 
resolve important issues and affected collective bargaining 
adversely. As a result of increased militancy by the broth- 
erhoods and recurrent strike situations, the government 
also resorted to compulsive means outside the Railway 
Labor Act to enforce settlement terms on the parties and 
emergency board recommendations became the basis for 
a system of de facto compulsory arbitration. 

While the closing section of the study (Part V) empha- 
sizes that the final outcome in most national railway dis- 
putes in which emergency boards were used reveals seri- 
ous limitations in the procedure as a terminal instrument 
of Presidential intervention, it also reviews means whereby 
the effectiveness of such boards may be restored as an 
alternative to more drastic changes in the Railway Labor 
Act. These include suggestions for a more sparing use of 
fact-finding and a greater responsibility of federal officials 
in supporting recommendations. The question is also 
raised as to whether an increased willingness by the gov- 
ernment to risk the possibilities of railroad strikes, at 
least for short periods, might not be a useful approach in 
restoring genuine bargaining. 

Microfilm $5.45; Xerox $19.40. 426 pages. 


THE ECONOMIC POSITION OF RAILROAD 
COMMUTER SERVICE IN THE PITTSBURGH 
DISTRICT--ITS HISTORY, PRESENT AND FUTURE 


(L. C. Card No. Mic 58-5633) 


William Kenneth Schusler, Ph.D. 
University of Pittsburgh, 1958 


Retrospect is only now beginning to underscore the 
significance of our massive indifference toward the decline 
of commuter-train services in the Pittsburgh area, Evi- 
dence of general indifference is dramatically illustrated 
by the absence of a single first-rate history of commuter 
trains, and by the easy acceptance of “solutions” which 
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quite often ignore the facts. By definition, commuter train 
services include those “locals” which originate and termi- 
nate within the metropolitan area itself and certain long- 
distance trains which make at least three stops within the 
territory and which are so scheduled as to facilitate rush- 
hour traffic. 

This study seeks to correct some of these deficiencies 
and to suggest specific measures which, within the general 
framework of existing rail facilities, can result in healthy 
railroad operation. Patently, the richest fruits of this 
research are derived from intensive study of primary 
sources represented by archival material (located in 
Pittsburgh, Harrisburg, Washington, and Baltimore) of 
the railroads themselves, in contemporary newspaper 
accounts, and in the varied hearings and decisions of the 
Pennsylvania Public Utility Commission. These data were 
buttressed by relevant material gleaned from patron atti- 


tudinal surveys conducted during the transit strike of 1957. 


What results flow from these investigations? Histor- 
ically, it is clear that commuter service was developed by 
a multitude of small lines incorporated for such purposes, 
and as a by-product of through-service provided by the 
three major carriers: the Pennsylvania, the Baltimore 
and Ohio, and the Pittsburgh and Lake Erie, respectively. 
Eventually, all feeder lines were absorbed by the Big 
Three. ) 

The high-water mark of 1922, which saw 368 trains in 
commuter operations, stands in grim contrast to the pres- 
ent operation of only 67 trains. Even at its zenith, three 
serpents, in the guise of competing trolley and bus serv- 
ices, and the private automobile, were in the garden! 
Changing population patterns, marked by mushrooming 
housing developments which were invariably quite distant 
from railroads, have exacerbated the wounds. Whatever 
truth exists in the oft-repeated charge that historically 
railroad management was indifferent and unimaginative 
is certainly not applicable today. Yet the picture remains 
one of mounting gloom. The railroad’s experience during 
the transit strikes of 1954 and 1957 provides irrefutable 
evidence that no effort at rejuvenation can recapture a 
substantial share of commuter patronage: inaccessibility 
of the depot from home or office, inelastic scheduling, and 
higher costs were invariably cited during the survey as 
major reasons for not patronizing the railroads. 

Five per cent of the commuting public represents more 
than a doubling of present railroad patronage yet this rel- 
atively small ratio may enable the lines to operate eco- 
nomically if the following recommendations prove practi- 
cable: substantial tax relief, government subsidies to 
assist with station maintenance and the like, reduced cost 
of operations which will involve delicate negotiations with 
the unions, total abolition of services on routes showing 
disproportionately high losses, and concentration on eco- 
nomically viable routes—with possible service improve- 
ments through the use of Budd equipment. 

Microfilm $2.95; Xerox $10.20. 226 pages. 





TRADE UNION ADMINISTRATION: THEORY AND 
PRACTICE; A CASE STUDY OF THE 
AMALGAMATED FOOD AND ALLIED WORKERS 
UNION, LOCAL 56, AFL-CIO 


(L. C. Card No. Mic 58-5699) 


Harry Faber Stark, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. Monroe Berkowitz 


This study explores the nature and problems of trade 
union administration by a detailed examination of the or- 
ganization and operation of a large amalgamated local 
union. 

Part I provides a theoretical framework and reviews 
various approaches to the trade union as an organization, 
the issues of union democracy, and the implications of an 
analogy between labor organizations and business enter- 
prises. 

Administration refers broadly to organizing and oper- 
ating an enterprise. The trade union is viewed as a unit 
of economic activity which, regardless of other distin- 
guishing characteristics, performs the functions of admin- 
istration essential to all collective undertakings. The 
concept of the union as a going concern and the entrepre- 
neurial aspects of leadership are presented as central to 
the analysis. Areas of administration and relationships 
among participants are identified as a framework for the 
treatment of descriptive material. 

Part II provides an analysis of a selected case based 
upon data collected over a fifteen month period in 1956 
and 1957. With the approval and cooperation of the union, 
interviews, observation of activities, field visits, and ex- 
amination of records were used to gather information. 

Local 56 of the Amalgamated Meat Cutters and Butcher 
Workmen of North America, AFL-CIO, was established in 
1941 by butcher craftsmen in the Camden-Trenton area of 
New Jersey and the industrially organized workers ina 
cannery south of Camden. By 1957, the union had approxi- 
mately 7,000 members in 140 bargaining units in 217 loca- 
tions throughout the State in a jurisdiction broadly em- 
bracing the food industry except for beverages and baked 
goods. Although the union retains its craft-industrial 
character, the skilled meat-cutters are in a minority, and 
major membership concentrations are in the processing 
and packing of both vegetable and animal products. The 
union in some respects is more like a small national than 
a purely local organization. 

The study examines the origin, development, and work 
of the union, with emphasis on the local level rather than 
on the 140 constituent bargaining units. The administra- 
tion of Local 56 was found to be influenced significantly 
by the parent union, by the industries and employers in- 
volved, and by the enterprising proclivities of the leader- 
ship. 

Political authority is centered in the local with the 
component units exercising bargaining autonomy, and the 
members were found to exercise control through the col- 
lective bargaining system rather than through the formal 
constitutional government. External political administra- 
tion is primarily concerned with inter-union relations, 
and political action is of comparatively minor importance. 

Collective bargaining presently constitutes nearly the 
whole of external business administration, and the past 
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demands of organizing and bargaining have delayed ade- 
quate attention to internal business administration. Declin- 
ing membership growth and increased operating costs have 
intensified concern with general financial management and 
operating efficiency. 

Successful bargaining has established the top leadership 
firmly, but problems attending growth in size, diversity, 
and complexity of activities challenge the administrative 
talents of the officials. The principal leader’s increasing 
involvement in national union affairs has raised problems 
of leadership development and political succession. 

The study suggests that approaching a union as a func- 
tioning enterprise is valid, and that a theoretical frame- 
work, while obviously limited in application to unique con- 
ditions, is indispensable for the analytical treatment of 
descriptive data. In particular, the investigation of Local 
56 supports the concept of a leader as entrepreneur and 
executive. The willingness and ability of union officials to 
innovate in the solution of administrative problems are 
important factors shaping the character of the union. 

Further research into the activities of specific labor 
organizations on a comparative basis is needed to refine 
and test the functional approach to trade union administra- 
tion. The implications of such an approach for the develop- 
ment and training of leadership also warrant serious con- 
sideration. Microfilm $6.45; Xerox $22.60. 505 pages. 


WORLD FOOD EXPORTS AND UNITED STATES 
AGRICULTURAL POLICIES: A STUDY OF THE 
DEVELOPMENT OF WORLD TRADE IN FOOD 
WITH SPECIAL REFERENCE TO UNITED STATES 
FOOD SURPLUS DISPOSAL AND FOREIGN AID 


(L. C. Card No. Mic 58-7054) 


Robert Mitchell Stern, Ph.D. 
Columbia University, 1958 


The first part of this study is concerned with the fac- 
tors which have enabled the United States to produce and 
export large quantities of food, at the same time that its 
industrial sector and population have been expanding. The 
second deals with the implications of this phenomenon for 
United States international trade policy, especially with 
that aspect which is related to the accumulation and inter- 
national disposal of food surpluses. 

The great expansion which occurred in the past century 
in world exports of food (defined for purposes of this anal- 
ysis as grains, meats, and dairy products) came partly 
from the United States and “regions of recent settlement”: 
Canada, Australia, New Zealand, and Argentina, and partly 
from Russia, the Danube Countries, and India. Today, 
however, food exports from this latter group of countries, 
together with Argentina, have declined significantly rela- 
tive to earlier years. 

The experience of the United States is contrasted with 
that of the U.S.S.R., Argentina, and India, countries whose 
food exports have fallen over time, in an attempt to explain 
the changes observed in the pattern of world food exports. 
The countries are classified according to the percentage 
of income spent on food, and the interaction of the variables 
which determine the demand and supply of food is examined 
in each case. Certain restrictive forces have prevented 





agricultural output and productivity from expanding in the 
U.S.S.R., Argentina, and India. Consequently, due to such 
factors as increases and internal shifts in population, a 
relatively high income elasticity of demand for food, or to 
government policy which has favored domestic over foreign 
consumers, food exports from these countries have de- 
clined. This decline in food exports and the failure to in- 
crease agricultural output may in turn have limited the 
overall growth of these economies. 

The uniqueness of the United States as a food exporter 
stems in great measure from government agricultural 
policy which, since the late 1930’s, has fostered striking 
productivity gains, especially in the food and feed grain 
sectors. This policy, however, as embodied in high, rigid, 
parity price supports, has created problems for United 
States international trade policy insofar as statutory sup- 
port prices have exceeded free market domestic and world 
equilibrium prices and thus prevented markets from clear- 
ing. A consequence of the workings of the price support 
program has been the emergence of agricultural surpluses, 
the accumulation of which has been of acute proportions in 
the United States since 1952. Hoping to reduce these sur- 
pluses, the United States has turned increasingly to export 
markets under Congressional authority providing for agri- 


_ cultural export subsidies and under the Agricultural Trade 


Development and Assistance Act (P. L. 480), passed in 
1954 to promote further the exports of surplus commodi- 
ties through sales for foreign currencies, barter, and 
donations, especially to underdeveloped countries. 

Due largely to activities under P. L. 480 and other ex- 
port programs, the United States share of world and re- 
gional food exports, especially grains, has increased 
greatly since 1954. P. L. 480 exports in particular have 
tended to displace the exports of competing suppliers in 
the cases of barter transactions concluded mainly with 
advanced industrial countries, and sales for local currency 
and donations to underdeveloped countries insofar as these 
latter transactions did not provide for consumption addi- 
tional to what would have otherwise occurred. 

Increased United States surplus disposal .activities since 
1954 have not affected world prices greatly. The relative 
stability of these prices may be misleading, however, for 
grain carryovers in the major exporting countries were 
at an all-time high in July, 1957. Although United States 
grain carryovers, except for corn, were somewhat below 
immediately preceding years, they remained nevertheless 
substantially above 1952 levels. International surplus 
disposal has therefore failed to achieve significant reduc- 
tions in United States Surplus inventories, and may merely 
have increased the carryover burden of competing exporters. 

Food surplus disposal to underdeveloped areas under 
P. L. 480 sales for foreign currency has been regarded as 
a possible means of reducing United States surplus carry- 
overs and at the same time of financing economic develop- 
ment. As of July, 1957, nearly $2.3 billion of surplus com- 
modities was earmarked under P. L. 480 for economic 
development and related purposes. Although this type of 
foreign aid can help to combat the food problems associ- 
ated with economic growth, to be most effective such aid 
must be channeled into capital formation concurrently with 
increased consumption. The United States, however, has 
made few conscious attempts to ensure the concurrency of 
investment and consumption. | 

Agricultural surplus aid may benefit underdeveloped 
areas without necessarily displacing competing exporters, 
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but aid in this form is not an effective way to transfer in- 
come from rich to poor countries. Also, because it in- 
volves price discrimination, it reduces consumer satisfac- 
tion and allocates resources inefficiently. Furthermore, 
international surplus disposal does not get to the heart of 
the agricultural surplus problem. If it were possible to 
change the basis of domestic agricultural policy from a 
system of direct price supports to one of income supports, 
additional surplus accumulations would be avoided, and 
United States international trade policy would not be bur- 
dened with modifications necessitated by the use of parity 
support prices. 

Microfilm $4.80; Xerox $16.20. 376 pages. 


ECONOMICS, COMMERCE-BUSINESS 


A STUDY OF THE NATURE AND DEVELOPMENT 
OF AUDITING STANDARDS IN THE UNITED STATES 


(L. C. Card No. Mic 58-5384) 


Abdel-Moneim Mahmoud Abdel-Moneim, Ph.D. 
University of Illinois, 1958 


This thesis is both a historical study of the development 
of generally accepted auditing standards by the public ac-. 
countancy profession in the United States and a critical 
study of presently accepted standards leading to recom- 
mendations for future modification and development of 
auditing standards. 

The historical portion is devoted to a review of the 
antecedents of the Tentative Statement of Auditing Stand- 
ards published by the American Institute of Certified Pub- 
lic Accountants in 1947. In this portion of the study, the 
following publications are examined with major emphasis 
on the course of events that led to the issuance of each and 
its influence on the development of auditing standards: 





1. Uniform Accounting issued by the Federal Reserve 
Board in 1917. 


2. Approved Methods for the Preparation of Balance 
Sheet Statements issued by the Federal Reserve 
Board in 1918. 


. Verification of Financial Statements issued by the 
Federal Reserve Board in 1929. 


. Audits of Corporate Accounts issued by the Ameri- 
can Institute of Certified Public Accountants in 1934. 


. Examination of Financial Statements by Independent 
Public Accountants issued by the American Institute 
of Certified Public Accountants in 1936. 


. Extensions of Auditing Procedure issued by the 
American Institute of Certified Public Accountants 
in 1939. 


. Statements on Auditing Procedure issued by the 
American Institute of Certified Public Accountants 
since 1939 to date. 


Tentative Statement of Auditing Standards issued by 
the American Institute of Certified Public Account- 
ants in 1947. 
































9. Case Studies on Auditing Procedure issued by the 
American Institute of Certified Public Accountants 
since 1947 to date. 


. Generally Accepted Auditing Standards issued by 
the American Institute of Certified Public Account- 
ants in 1954. 








The second part of the study is concerned with the 
nature and development of individual auditing standards. 
In this portion of the study the present, generally accepted 
auditing standards are examined with the following objec- 
tives in mind: 


1. To trace the historical development of these stand- 
ards individually. 


. To see how adequate they are as realistic guides in 
professional practice. 


. To indicate some of the problems involved in their 
application. 


. To indicate, insofar as possible, the probable future 
trend in continuing development of auditing stand- 
ards. 


. To suggest areas that need further development and 
improvements. 


Conclusions 








The following conclusions appear justified: 

1. Although the term “auditing standards” is a com- 
paratively recent one in accounting literature, the public 
accountancy profession has had informal standards for 
many years. These have long been inherent in the writ- 
ings of authorities and in the practice of professional 
accountants. 

2. Present accepted auditing standards, as stated, are 
such vague generalities that their adequacy as real guides 
to action and their effectiveness in raising the level of 
professional performance are questionable. 

3. If auditing standards are to strengthen public con- 
fidence in the work of public accountants and make a real 
contribution towards raising the level of professional per- 
formance, present auditing standards should be modified, 
expanded, and restated in a more definite and precise 
manner. 

4. There are strong indications in the professional 
literature of the last few years that auditing standards 
can and should be developed in more detailed and specific 
terms. 

5. The best interests of the profession require that 
its measures of performance be formally established and 
expressed in as definite, objective, and precise a manner 
as possible. 

6. More detailed specification of auditing standards 
need not unduly restrict the traditional freedom of action 
and judgment so long treasured by professional account- 
ants if the real nature and function of standards is 
recognized. Microfilm $4.95; Xerox $16.60. 386 pages. 
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AN ANALYSIS OF THE BALANCE SHEET IN VIEW 
OF RECENT EMPHASIS ON INCOME DETERMINATION 


(L. C. Card No. Mic 58-7323) 


J. Herman Brasseaux, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Lloyd F. Morrison 


The recent emphasis on income determination has re- 
sulted from efforts to supply significant data primarily to 
corporate shareholders. As a consequence of this concen- 
tration on one area of financial reporting, the effectiveness 
of the balance sheet has been impaired and it has become 
incompatible with the income statement. Many obsolete 
standards of asset and liability contents and valuation 
continue to influence the balance sheet. These factors 
frequently conflict with the objective of a proper matching 
of costs and revenue for determining income. This lack of 
consistency between the two statements has reduced the 
general usefulness of financial reporting. 

The purpose of this study is to meet the problems posed 
above by developing standards of asset and liability deter- 
mination and presentation which are more compatible with 
improved procedures of income determination. Existing 
literature, pronouncements, and annual reports have been 
examined as a basis for the following observations and 
conclusions. 

As a basic step in restoring harmony between the two 
statements, the balance sheet should be oriented toward 
the primary goal of reporting to investors. Balance sheet 
contents, valuation, and presentation should then be evalu- 
ated through a broader implementation of the matching 
concept. Assets should be viewed as monetary and non- 
monetary resources which have been committed to, and 
which will contribute to, the production of income. Liabil- 
ities should be considered as the previous inflow of re- 
sources accompanied by a claim requiring satisfaction in 
the future. The owners’ equity category represents both 
the funds directly invested by.the owners and retained 
earnings. 

Inventory cost determination should be rationalized for 
greater utility in income computation and evaluation through 
a broadening of the composition of these costs. The last-in, 
first-out method of measuring cost flow introduces incon- 
sistencies between the balance sheet and income statement 
and should not be used for financial reporting. If the elim- 
ination of price level changes is desired, it would be better 
achieved through a broader methodology than LIFO. The 
traditional term and concept of “cost or market, whichever 
is lower” should be discarded in favor of reporting inven- 
tories on the basis of the lower of cost or residual useful 
cost. Reporting on insurance taken on the lives of execu- 
tives appears inconsistent with the matching concept and 
should be improved. Widespread adoption of accelerated 
depreciation methods for tax advantages should not be 
carried into the financial reports unless they are realistic 
measures of the flow of asset usefulness. Accounting for 
intangibles, research outlays, and distribution costs must 
be critically examined and they should appear on the bal- 
ance sheet in amounts equivalent to their future income 
producing ability. The recording of prepayments and 
estimated liabilities, resulting from inter-period alloca- 
tion of income taxes, does not conform to the established 
asset and liability standards and is not recommended. 





Liabilities, expecially long-term debts, should be shown 
at their discounted value. This treatment is necessary to 
allocate more effectively the cost of the borrowing. 

Continued study of balance sheet presentation should 
be made for the purpose of improving analysis and evalua- 
tion of financial data. Proper orientation of the balance 
sheet may require revision of the arrangement which em- 
phasizes the showing of debt-paying ability. Persistent 
attention must also be given to the problems of price level 
changes. For the present, however, the basic cost records 
should be maintained. Additional useful information may 
be supplied through supplementary reports which contain 
all-inclusive adjustments for price level changes, and 
which are clearly related to the primary reports. 

If the balance sheet is brought into conformity with the 
over-all objectives of income determination, it will regain 
its position as a vital component of financial reporting. 

Microfilm $2.75; Xerox $9.40. 210 pages. 


MANUFACTURER-DEALER RELATIONSHIPS 
IN THE AUTOMOBILE INDUSTRY 


(L. C. Card No. Mic 58-2890) 


George Ferguson Chambers, Ph.D. 
The University of Buffalo, 1958 


The relationships between manufacturers and dealers 
in the automobile industry are the results of attempts by 
both parties to solve their mutual problems. The effects 
on consumers’ attitudes and consumers’ effects on these 
relationships are also of major importance. The origins 
and the evolution of manufacturer-dealer relationships in 
the industry are first sought out by first examining ina 
fairly brief way the history of the industry over the past 
half-century. Emphasis is on some of the problems which 
have influenced manufacturers’ relationships with dealers. 
The growth of the channels for marketing automobiles and 
the evolution of the various marketing systems used are 
then investigated. The growing complexity of the industry 
up to 1940 and the special problems which began to create 
frictions in the relationships between manufacturers and 
dealers are also examined in detail. 

The changes in manufacturer-dealer relationships 
which occurred between the end of World War II and 1956 
warrant special investigation. The rapid changes in the 
demand and supply situations for automobiles, with their 
reciprocating changes in dealers’ profit margins, are 
studied from the viewpoint of the repercussions which 
were brought about in manufacturer-dealer relationships. 
An analysis is also made of these relationships from the 
point of view of the disagreements between manufacturers 
and dealers which were generated by some of the terms of 
the franchise agreements then in use. Several chapters 
are devoted to a detailed inquiry into some of the most 
important problems--including those of “phantom freight, ” 
“bootlegging” and “territorial security”--which have faced 
both manufacturers and dealers in the postwar period. The 
relationships between dealers and the manufacturer which 
have grown up over the years as a result of the contacts 
which dealers have had with the latter’s representatives 
at the local level are singled out for special investigation. 

A study is also made of new and probable future 
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relationships between automobile manufacturers and their 
dealers. The impact on manufacturer-dealer relationships 
of the sweeping changes in the new franchise and extra- 
franchise agreements of 1956 and 1957 is analyzed. An 
additional chapter discusses some of the possible changes 
which could be made in the distribution system for new 
cars from the viewpoint of the effect that they would have 
upon existing relationships. The study is concluded with 
a brief review and discussion of its findings. 

Microfilm $4.80; Xerox $16.20. 376 pages. 


THE CONTROL OF SALES BY MANUFACTURERS: 
A THEORY OF SUCCESSFUL SALES MANAGEMENT 


(L. C. Card No. Mic 58-5606) 


Robert Johnson Chapel, Ph.D. 
University of Pittsburgh, 1958 


Adviser: A. E. Boer 


In a rapidly changing economy, sales management has 
‘the challenging role of marketing the output of our greatly 
expanded productive capacity. The significance of this 
responsibility is heightened in a buyer’s market, when 
supply exceeds demand. The success of sales manage- 
ment is determined by its ability to secure profitable sales 
volume, not volume alone, but volume with a fair profit. 

The theory advanced by this study is that by application 
of sales control, management can attain this objective of 
profitable sales volume. A new concept is introduced: 
control as a means of action in anticipating and preparing 
for future problems and conditions, and in applying to each 
the same principles of Success that have been mastered in 
other areas of human behavior. 

Toward this end, the practices of successful sales 
managements were analyzed and evaluated. Each main 
function of management was appraised to discover the 
principles of success applicable to sales management. 
Numerous surveys and many interviews with sales mana- 
gers, salesmen, and customers provided a comprehensive 
background of current sales practices and indicated changes 
and trends now developing. To verify the findings of this 
study, the judgment of leading authorities in economics, 
marketing, and management were obtained by interview 
and by reference to current publications. 

The results of this investigation are presented in dis- 
cussions of the concept of sales control and its application 
to the organization of the sales department and to the de- 
termination of sales potential by research and analysis. 
The application of sales control in the direction of the 
sales force is reviewed in terms of selection, training, 
supervision, and motivation. New tools of sales control, 
such as motivation research, operations research, and 
distribution analysis, are reviewed. A sales control sys- 
tem, designed to increase salesmen’s efficiency, is de- 
scribed. 

From this study and investigation, three general con- 
clusions are drawn: 


(a) The vital strength of sales control is in its 
adoption as a philosophy of management. 





(b) Sales control as a means of stimulating men 
to action is a dynamic force which can activate an en- 
tire sales organization. 

(c) Sales control is the means of making effective 
the plans, policies, and procedures which assure 
success. 


The philosophy of sales control emphasizes that, in- 
stead of selling whatever is produced, sales management 
has the responsibility of ascertaining the customer’s needs 
and desires, and requiring the production of goods and 
services to meet them. The current trend toward integra- 
tion of marketing activities is cited as evidence of aware- 
ness of the vital need for better organization to serve 
customers more efficiently. The constant search for a 
better way of doing things, which has characterized scien- 
tific management, is identified with the philosophy of sales 
control. 

In the direction of the sales force, sales control is a 
dynamic factor in stimulating peak performance by sales- 
men. One of the most promising uses of sales control is 
in the development of group performance, as contrasted 
to individual selling effort. Greater efficiency, lower cost, 
and better service result from effective sales control. 

The plans, policies, and procedures which assure suc- 
cess are made more effective by sales control. Improved 
control tools, sales control systems, and the planning and 
scheduling of sales calls contribute to improved perform- 
ance. In each instance, the emphasis is on anticipation of 
and preparation for future conditions. 

As a dynamic philosophy of action geared to meet the 
problems of the future, sales control is an important fac- 
tor in the attainment of the objective of profitable sales 
volume. Microfilm $3.30; Xerox $14.20. 255 pages. 


AN ANALYSIS OF INDUSTRIAL AND GEOGRAPHIC 
VARIATIONS IN VALUE ADDED 
BY MANUFACTURE PER EMPLOYEE 


(L. C. Card No. Mic 58-5814) 


Alfred Leroy Edwards, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Clark C. Bloom 


This dissertation analyzed industry-to-industry differ- 
ences in productivity per worker in manufacturing as 
measured by differences in value added by manufacture 
per worker. In other words, the aim has been to “explain” 
differences between industries of high productivity (value 
added) per worker and industries of low productivity (value 
added) per worker, in manufacturing. | 

The analysis of industry-to-industry differences in 
value added was regarded as a problem of isolating those 
characteristics that account or “explain” differences in 
productivity (value added) per worker. Two statistical 
techniques were found useful: (1) analysis of variance, 
and (2) correlation analysis. 

The analysis of variance was performed on two groups 
of industries, divided on the basis of productivity (value 
added) per worker, contrasting such characteristics as 
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(1) compensation per worker, (2) size of establishment, 
(3) capital expenditures per worker, (4) locational factors, 
(5) degree of concentration, and (6) legal form of organi- 
zation. 

Correlation coefficients were computed, relating value 
added per worker with compensation per worker, size of 
establishments, etc. Industries in this test were not 
grouped on the basis of productivity, and the resulting co- 
efficient was a measure of the association of the two 
variables. 

The conclusions are: 

1. A significantly higher rate of compensation per 
worker in 1954 and a more rapid growth in such compen- 
sation from 1947 to 1954 is indicated for industries with 
high value added per worker rather than low. 

2. There is a tendency for compensation per worker 
to vary with value added per worker. The degree of asso- 
ciation is indicated by a correlation coefficient of .52. 

3. Value added per worker tends to be higher in the 
larger establishments, as measured by number of em- 
ployees per establishment. However, growth in the size 
of establishments, from 1947 to 1954, was not significantly 
higher for industries with high value added than for indus- 
tries with low value added by manufacture per worker. 

4. The rate of growth in employment did not vary sig- 
nificantly between industries grouped on the basis of value 
added per worker. In fact, from 1947 to 1954, the rate of 
growth in manufacturing employment did not rise signifi- 
cantly with rising value added per worker. 

0. Value added per worker tend to be higher where 
capital expenditures were high. The degree of association 
is indicated by the correlation coefficient (.55), and the 
coefficient of determination (.30) is interpreted to mean 
that 30 percent of the variation in value added per worker 
is “explained” by the rate of capital expenditures per 
worker. 

6. There is a tendency for the percentage of the value 
of shipments accounted for by the four largest firms (con- 
centration index) to be higher in the industries in which 
value added per worker is high, rather than in the indus- 
tries in which value added by manufacture per worker is 
low. The correlation coefficient (.39) indicates a tendency 
for the percentage of shipments accounted for by the four 
largest concerns in the industry to rise significantly with 
rising value added per worker. 

7. No significant association was uncovered in the 
relationship between value added and location, and value 
added and the legal form of organization, in per worker 
terms. 

8. Manufacturing output (value added) was not uniform 
over the country in 1954. The West South Central, Moun- 
tain, Pacific, and North Central regions led the nation in 
output in 1954. Growth in employment and manufacturing, 
from 1947 to 1954, also displayed wide variation among 
the regions and states. 

Microfilm $2.30; Xerox $8.00. 175 pages. 





SOME RECOMMENDED AREAS OF STUDY FOR A 
MANAGEMENT CURRICULUM GEARED TO THE 
POTENTIAL OFFICE MANAGER BASED ON A 
JOB ANALYSIS OF OFFICE MANAGERS 


(L. C. Card No. Mic 58-7326) 


Frank Daniel Ferguson, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Howard M, Norton 


This study recommends courses for an office manage- 
ment curriculum. In order to recommend these courses 
it was necessary to clarify the duties or responsibilities 
of the office manager. To secure this information an 
analysis was made of the duties of fifteen selected mana- 
gers in the National Office Management Association. From 
this list of duties thirty items were selected that were 
found to be common in all types of management positions 
included in the analysis. These thirty items along with 
certain other items which pertained to the educational and 
occupational background of the managers were developed 
into a questionnaire which would provide information about 
the background and the duties of office managers. Copies 
of this questionnaire were taken to the chapter meetings 
of the National Office Management Association in the 
Louisiana cities of Shreveport, New Orleans, Lake Charles, 
and Baton Rouge. The questionnaires were mailed to the 
Dallas chapter. One hundred forty-five, or 72 per cent of 
the recipients, returned the questionnaires. 

Results showed that accounting is a highly important 
function of office managers. The following courses were 
recommended: accounting principles, six semester hours; 
income tax reporting, three semester hours; integrated 
data processing, three semester hours; payroll account- 
ing, two semester hours; cost accounting, three semester 
hours; and budgeting, three semester hours. 

The managers’ responsibilities related to correspond- 
ence are very great. Seventy-nine per cent of the managers 
indicated that business letter writing was an important part 
of their duties. It was recommended that a three-semester- 
hour course in business letter writing, be included in the 
curriculum. 

Over 50 per cent of the managers reported that compe- 
tence in the operation of the adding machine, the calculat- 
ing machine and the typewriter was important. At least a 
one semester course in typewriting and a one semester 
course in business machines was suggested. 

Two courses in economics appeared to be highly neces- 
sary in a management curriculum. Ejighty-three per cent 
of the managers appraised a knowledge of how to handle 
employee grievances as “highly important.” An under- 
standing of state and federal legislation pertaining to the 
regulation of business was rated by 37 per cent of the 
managers as “highly important.” A course in each of 
these subjects was recommended. 

In the field of management two courses were recom- 
mended: personnel management and office management. 

A course in time and motion study was also suggested. 

Seventy-eight per cent of the managers reported a 
knowledge of policy formulation was important in their 
position. A three-semester hour course in this subject 
was recommended. 

A college degree was a significant factor in the selec- 
tion of personnel for managerial positions. Sixty-six per 
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cent of the managers included in this study had four or 
more years of collegiate training. 

Three areas of specialization appeared to be important 
in the educational background of managers. Forty-seven 
per cent of the college graduates had majored in some 
area other than business training. 

Accounting, general clerical, and bookkeeping occupa- 
tions seemed to be the occupations that proved the most 
valuable experience for potential office managers. 

In general, there was little difference between the re- 
sponsibilities of managerial personnel in the manufactur- 
ing, sales, and service enterprises. 

Microfilm $2.00; Xerox $6.00. 125 pages. 


ECONOMIC ASPECTS OF FREIGHT RATES ON 
SULPHUR IN THE SOUTHEAST 


(L. C. Card No. Mic 58-7134) 


Joseph L.. Frye, Ph.D. 
The University of Florida, 1958 


Crude sulphur, a major raw material used in the chem- 
ical and fertilizer industries, has been an important item 
of commerce in the Southeast since the early 1900’s. The 
rapid postwar growth of these industries has increased 
the economic importance of sulphur for industrial develop- 
ment in the region and for the carriers which handle it. 

As a commodity which moves in bulk, sulphur is highly 
desirable traffic for both rail and water carriers and has 
been the cause of intense price competition between them. 

The trend has been toward greater use of water car- 
riers for the movement of sulphur. The railroads have 
tried to stem this trend with rate reductions through the 
use of Fourth Section relief rates which have not been 
unduly low. While the Commission has been very lenient 
in granting these relief rates, it has refused to grant them 
to the extent requested. 

Another prominent feature of the rate structure is the 
blanketing of rates; i.e., charging the same rate from 
widely scattered points to a common destination. While 
there is economic justification for Fourth Section relief 
rates, none could be found for the rate blanket. 

There is no substantial evidence that one rail-freight 
rate territory has a rate advantage over another. Water 
carrier rates from the Southwest to points on the upper 
Mississippi and Ohio Rivers are more favorable than those 
to the Tennessee River ports; however, this has had little 
or no effect on the migration of industry. 

The most important facet of this study centers around 
deficiencies in regulation and conflicting interpretations of 
national transportation policy and the influence of these 
factors on interagency competitive relationships. The Com- 
mission has consistently used its minimum rate power as 
a tool to divide the traffic between the rail and water car- 
riers. By doing so, they failed to let the market choose 
the carrier according to economic standards. The basis 
for the Commission’s decision to divide the traffic is 
founded in its interpretation of Section 500 of the Transpor- 
tation Act of 1920 and the National Transportation Policy. 

The elimination of the rate blanket, the use of minimum 
rate regulation against predatory pricing only, and aclearer 
statement of policy by Congress is recommended. 

Microfilm $2.45; Xerox $8.40. 185 pages. 





TRAINING PROGRAMS IN 
NEGRO LIFE INSURANCE COMPANIES 


(L. C. Card No. Mic 58-7202) 


Stewart Benjamin Fulbright, Jr., Ph.D. 
The Ohio State University, 1953 


Life insurance companies generally give some type of 
training to their employees. The scope of training for 
agents has varied from the now largely discarded practice 
of giving the new agent a rate book, application forms, and 
a brief explanation of the job to highly formalized pro- 
grams under the executive supervision of an educational 
director. 

It was the purpose of the study to determine the nature 
of the training given sales and sales management person- 
nel by selected member companies of the National Negro 
Insurance Association to ascertain the need for better 
defined and executed programs of instruction, based upon 
a comparison of existing training programs with statistics 
relating to training outcomes, to define the common needs 
in company training programs, and to recommend steps to 
be followed in the training of agents, based upon the re- 
search findings. 


PROCEDURES USED IN THE STUDY 


The first step taken in this study was to interview per- 
sons responsible for carrying out the training programs 
for seven insurance companies of varying size and scope 
of operations. Based upon these interviews and readings 
in the fields of sales training and insurance training, a 
twelve point “Criteria for a Good Training Program” was 
developed. These criteria were to constitute the instru- 
ment by which the excellence of training in the companies 
surveyed was to be measured. 

Based upon the assumption that good training practices 
would result in the achievement of desirable financial out- 
comes, statistics relating to average earnings of agents, 
the increase of insurance in force, lapse ratios, and the 
ratios of ordinary and industrial surrenders to the average 
number of policyholders were analyzed. The twenty com- 
panies studied were then ranked according to their rela- 
tive achievement in these financial areas. After being 
ranked, the companies were classified into two groups. 
The upper group was made up of the ten companies which 
had achieved the better results in the areas of desirable 
financial outcomes. The lower group companies were the 
ten which had received the poorer results in these areas. 

Three companies in each group were visited by the 
investigator; the training programs of the remaining four- 
teen companies were surveyed by questionnaire. 

The final procedure involved was to compare the train- 
ing offered by the upper group companies with that offered 
by companies in the lower group. 


CRITERIA FOR A GOOD TRAINING PROGRAM 


The criteria which were used to evaluate the company 
training programs were submitted to a board of seven nen 
who, because of their ability and experience in the field of 
insurance training, were eminently qualified to render 
expert opinion as to the worth of the criteria. These cri- 
teria, ranked in order of importance and revised accord- 
ing to the opinions of the board, follow. 
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Training is required of supervisory personnel 
(managers and assistant managers) and of agents. 


The trainer must be taught how to teach. 
Top management respects and encourages training. 


There are stated objectives of training which are 
evaluated periodically. 


. Management training in home office schools should 
be coordinated with field training. 


. The basic training course must be completed by 
each agent. 


. Training of new agents should be done by the agent’s 
immediate supervisors. 


. Training must be accomplished according to sound 
educational principles. 


. Basic, intermediate, and advanced courses are 
provided agents and managers without cost. 


. Adequate use of audio-visual materials should be 
provided for in training. 


The training program should be continuous. 


. The training program must maintain proper balance 
between theory and practice. 


SUMMARY OF FINDINGS 


An analysis of the data obtained by interview and by 
questionnaire revealed that companies in the upper group, 
by and large, tend to have slightly higher educational qual- 
ifications for their agents, to have more definitely organ- 
ized and executed training programs, and to require that 
all managers attend the management training schools. 

The lower group companies seem to be characterized 
by a more haphazard, disorganized type of training that is 
largely left up to the managers, and a failure to require 
managers to attend the company training schools. 

Little difference was apparent in the selection proce- 
dures followed by the companies in either group. 

The predictive value or relative importance of average 
earnings, ordinary and industrial lapse and surrender 
ratios, and increases or decreases of the amounts of ordi- 
nary and industrial insurance in force as measurable out- 
comes of training programs appears to be substantiated 
by the study. Companies grouped and ranked according 
to their relative achievement in these areas exhibited 
definite variations as to the degree with which their train- 
ing programs met the criteria for excellence of training. 
The average number of criteria items present in the train- 
ing programs of upper group companies was 9.3; for the 
lower group companies the average was 5.9. 

An even more important analysis factor was the degree 
to which the most important criteria items were included 
in the various training programs. In this respect, it was 
found that the items ranked as the three most important 
were present in the training programs of each of the upper 
group companies. In the lower group, only three of the 
ten companies had item #1, seven, item #2, and five, item 
#3 in their programs. 

All evidence submitted in the study indicates that those 
companies having the better training programs also expe- 
rienced better results in the important financial areas of 
insurance in force and lapses and surrenders. One com- 





pany which had less than ten million dollars of insurance 
in force has a training program which contained ten of the 
twelve items listed as being necessary for good training. 
This company was only one step removed from the upper 
group. This appears to indicate that although size may 
carry some importance, good training tends to return 


to the company the financial results it is constantly 
seeking. 


SUGGESTIONS FOR TRAINING PROGRAMS 


The major recommendations growing out of this study 
have been stated in the form of suggestions which may be 
carried out at three levels of insurance company manage- 
ment, 








A. Steps to be Performed at the-Top Executive, or 
Policy-making, Level 











1. Consider the desirability of offering a complete 
training program for the agents in your com- 
pany. 


. Determine the maximum amount of money you 
can spend on training and set up a budget. 


. Select the man or group of men who is to be 
responsible for the direction of the training 
program. This should be done in cooperation 
with the agency director and members of his 
staff. 


. Make the decision as to whether the company is 
to develop its own training materials or make 
use of materials developed by one or more of 
the insurance educational associations. This 
decision should be prefaced by an awareness of 
the funds available for training and be made 
upon the recommendation of the agency depart- 
ment, 


. Make compulsory training for supervisory per- 
sonnel and for agents a basic company policy. 


Consider the desirability of providing merit 
commissions for agents who consistently write 
quality. business. 


B. Steps to be Performed at the Agency Department 
Level 














1. Aid company executives in developing policies 
concerning training, working out a training 
budget, and determining the use to which insur- 
ance association training materials will be put. 


. Set up objectives for training. Each objective 
should be subject to measurement. At the time 
the objective is determined, a method for meas- 
uring its achievement should be devised. The 
measuring device should be statistical informa- 
tion from district reports. 


. Prepare training materials for dissemination 
to the districts. Regardless as to whether in- 
surance association materials are used, the 
following materials should be prepared by com- 
pany personnel: (a) company history and organ- 
ization, (b) description of policies issued by the 
company, (c) specimen of each form and record 
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the agent is required to make out, with instruc- 
tions as to their proper completion, (d) explana- 
tion of the non-forfeiture values, optional meth- 
ods of settlement, and dividend options offered 
in the company contracts, (e) explanation of 
major parts of the agent’s contract, with empha- 
sis on the method of salary and commission 
computation, and (f) prospecting and individual 
business organization aids, such as memeo- 
graphed or printed forms or booklets in which 
can be placed the names of prospects, addresses, 
the amount of insurance expected to be sold, the 
date the prospect is called on, and the results 

of the interview. If the company is to develop 
its own training materials, there should be in- 
cluded clearly written, easily read and under- 
stood information on (a) the purpose of training, 
(b) fundamentals of prospecting, (c) fundamen- 
tals of insurance (what it is, what it can do for 
the purchaser, and the needs people have for 

life insurance) (d) fundamentals of selling, and 
(e) specific purposes of the various policies 
issued by the company. 


. Develop a training outline and check sheet that 


is to be followed by the trainer with each agent 
employed. This outline and check sheet should 
list each phase of training and provide space 

for filling in the date the phase was completed. 
These outlines should be signed by both the 

agent and his immediate supervisor and returned 
to the agency department. 


. Prepare examinations on each phase of training. 
These examinations should be administered by 
the supervisor of the agent and graded at the 
home office. This will enable the agency depart- 
ment to exercise greater control over training 
and serve as a check on the success of the pro- 
gram. 


. Require that each agent under contract complete 
the basic training course. 


. Develop or subscribe to association intermedi- 


ate and advanced courses for experienced agents 
and managers. 


. Set up annual or semi-annual training schools 


for all training personnel. First in importance 
in the development of a training program is the 
training of the trainer. The home office school 
should provide instruction in (a) methods of 
teaching life insurance and salesmanship, (b) 
motivation techniques and devices, (c) the use 

of the blackboard, (d) sources of and importance 
of previewing motion pictures and film strips, 
(e) practical use of audio-visual aids, (f) tech- 
niques of studying, and (g) techniques of demon- 
strating, observing, and correcting agents in 
practical field training. Before bringing the 
district personnel into the home office school, 
the agency department should plan in detail the 
procedures to be followed. Instructors should 
be carefully selected and rehearsed as to their 
training tasks. The school room should be large 
enough to accomodate all the students, well 





lighted and ventilated, and free from any dis- 
tracting influences. An outline of the informa- 
tion to be covered in each session should be 
placed on the blackboard. The content of in- 
struction should be presented through a variety 
of methods—lectures, panel discussions, group 
discussions, and problem solving. Each person 
in attendance should be provided with a notebook 
and any other materials needed. The utmost 
care should be taken to avoid including in one 
session or school more information than the 
students can assimilate. By placing students 

in small groups, each will be able to observe 
and to participate in demonstrations and discus- 
sions to greater advantage. 


. Make periodic visits to the various districts to 
check on the progress of training, to give further 
advice and instructions to the trainers, and to 
help solve any problems that have arisen on the 
local level. 


C. Steps to be Performed at the District Level. 











1. The first few days of training should be spent by 
the agent in orientation to the company, the dis- 
trict, and his job. This early period should also 
be spent by the agent in the study of insurance 
fundamentals and preparation for the licensing 
examination in those states where such an exam- 
ination is required. 


. The agent should be permitted to progress in 
his training at his own rate. 


. Until the agent is ready to go into production, he 
should spend approximately 50 per cent of his 
time in the study of principles of selling and the 
principles of life insurance and 50 per cent in 
observing in the field. 


. When the agent has gone into production on his 
own, after a minimum of one month under close 
supervision, he should spend at least two hours 
a week in training. This should continue until 
the basic training course has been completed. 
His work should be observed, and his mistakes 
corrected at least once each week. 


The district trainer should provide the new agent 
with an initial prospect list and aid the agent in 
expanding that list. 


. Whenever possible, audio-visual aids should be 
utilized. The beginning agent can benefit from 
the use of a tape or wire recorder in developing 
his sales talks. If this equipment is not provided 
by the home office, consideration should be given 
to the possibility of renting it. 


. Constant effort should be made to establish the 
necessary rapport with the new agent so that 
effective learning can take place. The benefits 
of training must be carefully explained to the 
agent. 


It is important that the agent be required to 
practice each skill he is expected to perform 
until that skill has been mastered. 
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9. Continued training on more advanced levels and 
occasional reviews should be provided the expe- 
rienced agents. 


. Stress should be placed upon accounting and 
reports, self-direction, prospecting, and selling 
to meet the needs of prospects early in the 
training of the agent. 


Many persons in insurance have been working toward 
the goal of making life underwriting a profession. Huebner 
has pointed out that, “When the agency system has become 
welded to the nation’s educational system and to the full 
professional concept, it will promote the growth of life 
insurance to a point where today’s ownership of life insur- 
ance will seem to have been but a modest beginning. ”* 
Training is, perhaps, the most important force in making 
the job of life underwriting a profession. 

Microfilm $2.05; Xerox $7.20. 155 pages. 


1, Heubner, S. S. “The Professional Concept in Life 
Underwriting,” Life Association News, 47 (1952), p. 88. 
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PERIOD COSTING VERSUS PRODUCT COSTING 
(L. C. Card No. Mic 58-7335) 


James Truley Johnson, Ph.D. 
Louisiana State University, 1958 


Supervisor: Dr. Lloyd F. Morrison 


This study deals with the matching of costs with periods 
of time, on the one hand, and with products, on the other. 

It is desired to determine why there usually must be both 
“period costing” and “product costing” in the same busi- 
ness entity. A related purpose is to ascertain if there is a 
trend either to more product costing or to more period 
costing. 

Accounting literature is used for the study. The inves- 
tigation of the problem is keyed to the goals or objectives 
in accounting of income determination, cost control, and 
price determination. Basic accounting concepts are re- 
viewed and then utilized in consideration of the practices 
of cost assignment and matching. 

The study indicates that there exists both period costing 
and product costing in the same entity because of three 
factors: (1) the use of sales as the basis of revenue recog- 
nition; (2) the impracticality of allocating all costs to 
product in order that there might be a “full” cost matched 
with sales; and (3) the belief that the resulting data may 
be less useful, or more harmful, when certain costs are 
allocated to product by arbitrary methods. 

It cannot be said that revenues are always matched 
with the costs which produced the revenues. Certain costs 
are believed characteristically to attach to the period. In 
some cases, too, the affinity of the revenue is to the period 
rather than to the cost. The trend is to a greater emphasis 
on the accounting period and the part the period has in the 
matching process. 

The period has an effect on the matching which is done 
when the effect of price level changes is given considera- 





tion. When price level effects are reflected into the match- 
ing process, historical dollars are adjusted to dollars of 
the current period. It is believed that much of the objec- 
tion to the reflection of the effect of price level changes 
into the matching would disappear if these two conditions 
could be met: (1) that the resulting method of matching 
would comply with the objectivity concept, and (2) that the 
price level effect on costs and the resulting income would 
be properly disclosed. 

The trend is to a greater use of the accountant and his 
findings in the making of managerial decisions. In this 
connection, the division of expenses into fixed and variable 
categories is generally considered advantageous. 

The trend also is to the showing of more costs as ‘*pe- 
riod” costs and less as “product” costs. The technique 
of “direct costing” is both a part of this trend and a con- 
tributor to it. Microfilm $2.95; Xerox $10.20. 228 pages. 


CORRESPONDENCE FILING--A CRITICAL ANALYSIS 
OF THE CONTENTS OF PUBLISHED PRACTICE SETS 
USED IN COLLEGE TEACHING WITH PARTICULAR 
REFERENCE TO FILING RULES USED IN OFFICES 


(L. C. Card No. Mic 58-5833) 


Mina Marie Johnson, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor William J. Masson 


Files are the memory of a company and, as such, their 
proper keeping is of tremendous importance to all offices. 
Within the framework of the program of courses offered 
in the business departments of many colleges is some in- 
struction in filing and its five basic methods: Alphabetic 
(the most important), geographic, subject, numeric and 
chronological. One of the teaching aids used in hundreds 
of schools is the published practice filing set. 

This study was undertaken to analyze these filing sets 
to determine their construction as to rules for alphabetic 
filing advocated, their comparison to the rules used in 
business offices, the adequacy of coverage of these rules 
for filing (or how much practice the student obtains using 
the set), and the applicability of the set to other methods 
of filing. 

Original inquiries sent to 384 companies and associa- 
tions located 58 written sets of filing instruction used in 
offices. Letters to the 238 member schools of NABTTI 
revealed 6 practice filing sets in use in schools. Letters 
to manufacturers of filing equipment and supplies and 
consultants located additional sets of alphabetic rules for 
filing for analysis. Library research provided articles 
and books which were read to give background for this 
study. : 

Careful analyses of the filing sets, the written instruc- 
tions for filing used in offices, and the rules for alphabetic 
filing provided by manufacturers and consultants, in ac- 
cordance with the specific objectives of this study, led to 
the following conclusions: 

(1) The alphabetic rules accompanying practice filing 
sets are those found in offices. However, the rules accom- 
panying practice filing sets should be increased in all in- 
stances. 

(2) The published practice filing sets provide a great 
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deal of practice with certain rules for alphabetic filing 
found to be advocated by textbook authors and used in busi- 
ness offices. The primary failure of the practice sets is 
that of not having practice pieces which utilize every rule. 
The majority of the rules have no pieces in the sets which 
require their use. Each set except Y & E needs supple- 
mentary rules given to the student in order that coding and 
filing of all pieces may be done correctly. 

(3) Thecomposition of the practice filing sets needs to 
be improved relative to position of coded name, choice of 
company with whose papers the student works, and several 











technical errors within the sets, with the exception of Rowe. 





(4) All of the sets except Smead are adaptable to geo- 
graphic, subject and numeric filing and could be used, to a 
limited extent, to illustrate the follow-up aspect of chrono- 
logical filing. 

(5) Because of the difficulty experienced in locating 
written instructions for filing used in offices, the conclu- 
sion is reached that business offices tend not to have writ- 
ten instructions for their filing procedures. 

(6) Format and content of any written set of filing in- 
structions used in offices must be dependent upon the needs 
of the specific office for which it is written. 

Microfilm $4.70; Xerox $15.80. 368 pages. 





SOME NATURAL RESOURCES OF NEW ENGLAND 
(L. C. Card No. Mic 58-7591) 


Ray Stanley Kelley, Jr., Ph.D. 
Vanderbilt University, 1958 


Supervisor: Professor George W. Stocking 


It is frequently stated that New England was not bounti- 
fully endowed with the basic mineral ores and fuels so 
important in our present economy. An obvious corrollary 
is that it must strive for maximum effectiveness in utiliz- 
ing the resources it does have. In this study, five natural 
resource areas are investigated to determine whether their 
economic potentials have been fully utilized, and if not, to 
suggest a program for their more effective utilization. 

The areas of investigation included the New England 
fisheries, forests, minerals, energy, and vacation re- 
sources. Each has been treated separately but the inter- 
dependence of each program on other regional programs 
and on the total national economy was recognized. These 
investigations reveal that, except for minerals and fuels, 
New England has not utilized its natural resources to an 
extent commensurate with present economic conditions 
and potential demand conditions. 

The problems in each of the areas examined differed 


considerably, but in the case of three resources--fisheries, 


forests, and recreation--there appeared to be a lack of 
promotional activity commensurate with the potential de- 
mand for by-products of the industry. In the case of fish, 
many nutritional and readily available low-cost species 
remain unused because a demand has not been created for 
them. Much of the forestland in New England remains 
poorly managed because of a lack of demand for the lower 
grade hardwood species and the inability to create a de- 
mand for products manufactured from wood residues and 
wastes. The vacation business faces a serious competitive 





problem because it has been unsuccessful in selling the 
recreational attractions of the non-summer months in New 
England. This failure has resulted in a high facility invest- 
ment cost per customer day and, consequently, lower prof- 
its and poorer service than that afforded the vacationer in 
other regions of our nation. 

Non-power water resources of New England are excep- 
tionally high-quality and abundant. Many New England 
concerns consider this resource one of the region’s most 
important. Unfortunately, pollution by industry and munic- 
ipalities has reduced the natural quality of water in many 
industrial areas to the detriment of the people and the 
industries of the region. 

New England’s water resources are used quite inten- 
sively for the production of electric power, but the require- 
ments for electricity in the region far exceed the economic 
potential of the region’s water resources. Consequently, 
over three-fourths of the electric power used in New Eng- 
land is generated by fuels. Since New England has no 
commercial fuel deposits, fuel must be brought in from 
outside the region. The transportation costs are a large 
percentage of the delivered price of these fuels, and, con- 
sequently, New England’s power costs are somewhat higher 
on the average than those in most sections of the country. 

The value of New England’s mineral production is a 
negligible percentage of the United States total. This rela- 
tionship is unlikely to change significantly. New England 
does make a considerable contribution to the national pro- 
duction of certain minor minerals such as asbestos, feld- 
spar, beryllium concentrates and quartz, and such monu- 
mental stones as granite and marble. 

Microfilm $4.55; Xerox $15.40. 356 pages. 


ITALY’S INTERNATIONAL ECONOMIC TRANSACTIONS 
1946-1953 


(L. C. Card No. Mic 58-7046) 


Rodney H. Mills, Jr., Ph.D. 
Columbia University, 1958 


This study examined Italy’s commodity trade and over- 
all balance of payments in 1946-53, together with policies 
in selected international economic fields. 

For several reasons, imports were higher relative to 
money national income than they were in 1938, and tended 
to increase more rapidly than national income. Although 
the bulk of imports comprised industrial inputs, wide 
Swings in imports of cereals had heavy repercussions on 
the total volume. Changes in composition stemmed from 
changes in relative output levels and substitutions between 
imported goods and between imports and domestically- 
produced goods. Yearly fluctuations, caused by a host of 
factors, did not bear any close relationship to fluctuations 
in national income or industrial output. Exports were 
depressed in 1946-47 by the effects of the war on-output, 
relative prices, exchange rates, and foreign demand, and 
recovered dramatically in 1948-50 (particularly in 1948) 
as a result of changes in these forces. A Korean-provoked 
boom was followed by a sharp decline in 1952 in conse- 
quence of a collapse in the demand for textiles and import 
restrictions in the United Kingdom and France. There was 
some increase in 1953. Exports of petroleum products 
showed an extraordinary expansion. 
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The balance of payments underwent extreme alterations 
in the course of a long-run improvement. The metamor- 
phosis from deep disequilibrium in 1946-47 to near-equi- 
librium in 1950 reflected the upsurge in exports, a reduc- 
tion in cereals imports as domestic cereals production 
returned to prewar levels, the revival of tourist travel, 
the rebuilding of Italy’s merchant marine, and higher re- 
mittances from a growing volume of emigrants. The in- 
flationary consequences of the Korean War produced a 
deficit in 1951 that was further widened by the decline in 
exports in 1952. The deficit contracted in 1953 with a drop 
in import prices and increased earnings on all major cur- 
rent accounts. Severe regional payments problems were 
posed by inability to finance dollar-area purchases with 
earnings from other areas (particularly the sterling area). 
Italy’s international position was profoudly affected in many 
ways by the Intra-European Payments Scheme, the Euro- 
pean Payments Union, and the OEEC trade liberalization 
program. The role of foreign aid in the coverage of global 
and dollar-area deficits cannot be overstressed, but by 
1953 resort to foreign aid was a shadow of its former self. 

Trade and payments arrangements of the bilateral fype 
and with the sterling area either possessed inherent short- 
comings or otherwise generated difficulties. Benefits 
derived from participation in the European Payments Union 
and the OEEC trade liberalization program. The chaotic 
history of exchange rates in 1946-49, one of continual, 
complicated, and sweeping changes, was conditioned by 
inflation in Italy in 1946-47 and its termination, the neces- 
sity of reducing global disequilibrium, foreign aid, the 
stock of the various international reserves, regional im- 
balances, bilateral trade practices, and the worldwide 
devaluations of September, 1949. Probably the most im- 
portant single consequence was the salutary effect on 
exports of the series of devaluations in the latter half of 
1947. Exchange rates were kept stable in 1950-53 notwith- 
standing balance of payments deficits. 

Most dollar imports were continuously subject to quan- 
titative restrictions, while there was a progressive and 
eventually complete abolition of restrictions on imports 
from the OEEC and sterling areas. The maintenance or 
elimination of restrictions were determined by the size 
and nature of the various international reserves and re- 
gional balances, payments arrangements, the OEEC’s 
attack on restrictions, and demands for protection of 
domestic producers, and affected the total volume, re- 
gional distribution, and commodity composition of imports 
and the realization of the potential gains from trade. The 
tariff underwent substantial changes, but the effects on 
imports are difficult to determine. 

Microfilm $10.10; Xerox $35.85. 797 pages. 


CASE STUDY OF A HYDROELECTRIC 
DEVELOPMENT: THE PRIEST RAPIDS PROJECT 
AND THE PARTNERSHIP PROGRAM 


(L. C. Card No. Mic 58-7378) 


Axel E. Strom, D.B.A. 
University of Washington, 1958 


This study presents an analysis of an example of the 
operation of the federal power partnership policy including 





the problems confronting a local utility in the construction 
of a major hydroelectric power project under such a policy 
and the methods used to solve them. 

Data for this study were obtained from secondary 
sources, including private publications of utilities and 
associations; interviews with leaders in the field of hydro- 
electric power development and in government; and per- 
sonal observations as a member of the administrative 
staff of the Public Utility District of Grant County which 
is constructing the Priest Rapids Hydroelectric Project. 

The growth of electric energy use in the Pacific North- 
west region has focused attention upon the need for an 
expanded program of hydroelectric construction. Begin- 
ning with the Bonnerville power dam, the federal govern- 
ment assumed the leadership in the field of electric power 
development. However, according to estimates of power 
authorities, the future needs of the area cannot be met by 
the federal construction program now in progress; hydro- 
electric development by agencies other than the federal 
government is required. 

The federal government has shifted its emphasis from 
construction to assisting in the development of projects by 
local sources. This “partnership” policy has been of in- 
terest and concern to power people nationwide, but expe- 
cially in the Pacific Northwest where the federal govern- 
ment is the dominant supplier of electric power. 

Local utility construction of new power generation has 
been stimulated by the partnership concept and by the 
power shortage facing the region. The de-emphasis on 
federal expanditures for power facilities makes local 
planning and construction necessary. The Priest Rapids 
dam, now under construction, is the first major dam on 
the Columbia River to be built by a local electric utility. 

A new method for marketing power was developed by 
the District to facilitate financing of the project. The 
District sold 63.5 per cent of the power on 50-year con- 
tracts and retained 36.5 per cent. The contract requires 
that the power purchasers assume, for the term of the 
contract, a share of debt service and operation and main- 
tenance costs proportionate to the amount of power they 
receive. Thus each year the cost of power will vary, de- 
pending upon stream flows and operation, maintenance, 
and other costs. The purchasers are responsible for the 
transmission costs from the dam to their. own distribution 
systems. Other utilities are now using this marketing 
procedure to finance the construction of similar projects. 

Some persons question whether the Priest Rapids Proj- 
ect is being constructed under a federal “partnership” 
program because the federal government makes no finan- 
cial contribution to the project. On the other hand, the 
project is viewed as a “partnership” because public and 
private utilities have joined together with mutual financial 
aid to produce power. 

A primary contribution of the federal partnership pro- 
gram was to awaken local utilities to their responsibilities 
and opportunities. The regional partnership which has 
developed from the cooperative efforts of the Pacific 
Northwest utilities, both public and private, is a true part- 
nership. This same cooperative effort can be of help to 
the region in assuring an adequate electric power supply 
for future needs. 

Microfilm $2.80; Xerox $9.60. 213 pages. 
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THE ADMINISTRATION OF THE INDIVIDUAL 
INCOME TAX WITH RESPECT TO 
THE RECEIPT OF WAGES AND SALARIES, 
INTEREST, AND DIVIDENDS 


(L. C. Card No. Mic 58-7453) 


Norman Adler, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Harold M, Groves 


Although the income tax rates high in terms of rationale, 
its performance can be badly marred by poor administra- 
tion. Successful administration under American conditions 
requires techniques of mass application. 

From the technical point of view the problem of income 
tax administration can logically be divided into two parts. 
The first part includes those income tax returns reporting 
income for which either the tax or the information concern- 
ing the tax liability can be obtained from third parties; the 
second part involves those returns that are based in large 
measure upon information that only the taxpayer himself 
can disclose. The first type of return involves the receipt 
of wages and salaries, interest, dividends and commercial 
rent; the second covers farm, business and professional 
income. 

This study is concerned solely with those tax returns 
falling in the first category. The three types of income 
which are included in our investigation are wages and 
salaries, interest, and dividends. The two administrative 
techniques which are used in enforcing the tax on this in- 
come are withholding or collection at the source, and in- 
formation at the source. Under withholding the payor of 
the income collects the tax for the government, while under 
information at the source the payor furnishes the tax au- 
thorities with information on the payments he has made. 

The use of withholding in Great Britain and in the United 
States (on the federal, state and local levels) is examined 
first; this is followed by a discussion of the use made of 
information at the source by the federal government and 
several of the states. A first-hand investigation of Wiscon- 
sin’s information return program is included here. Fin- 
ally, the area of federal-state cooperation is reviewed, 
with special emphasis on the cooperation between the fed- 
eral government and Wisconsin. 

Available evidence, concededly not very definitive, in- 
dicates an over-all compliance score of from 86 to 90 
percent, much of which is due to the high compliance with 
regard to wages and salaries (95 percent). The estimates 
for dividends range from 76 to 87 percent and those for 
interest around 40 percent. Our own empirical studies 
confined to Wisconsin returns and to areas faithfully po- 
liced or amenable to policing by information at the source 
indicate a much better performance -- 96 percent in the 
case of dividends; 67 to 84 percent for selected types of 
interest. 

Federal experience with information at the source has 
been disappointing. At the present time little more than 
a test check is made of information returns reporting in- 
terest and dividends. The long and very successful use of 
withholding in Great Britain coupled with the failure of the 
federal information return program to prevent substantial 





non-compliance in this area led us to conclude that with- 
holding should be applied to both interest and dividends. 

The Wisconsin experience with the use of information 
returns has been very successful. The state is fully com- 
mitted to match all information returns received which 
report $600 or more of wages and salaries, or $100 or 
more of interest or dividends. Its matching and follow-up 
of these returns is both efficient and timely. The problem 
in Wisconsin is one of coverage, resulting both from the 
absence of legal requirement and from inadequate policing 
of the system. Accordingly, our suggestions in this area 
concern ways and means of broadening the coverage pro- 
vided by the present program. 

Federal-state cooperation in income tax administration 
offers many unutilized potentialities, but in Wisconsin the 
audit exchange program has afforded convincing mutual 
advantage. The results of this program are examined and 
note is taken of recent developments looking toward more 
productive mutual exchange. 

Microfilm $7.40; Xerox $25.80. 581 pages. 


MINIMIZING DEATH AND GIFT TAX 
LIABILITIES ON IOWA ESTATES 


(L. C. Card No. Mic 58-5801) 


Herman Bertholdt Baehr, Ph.D. 
State University of lowa, 1958 


Chairman: Professor Elmer W. Hills 


This study explores the federal estate and gift tax laws 
and the Iowa death tax laws to ascertain what methods and 
devices of property transfer are available to the owners 
of relatively modest estates to keep the estate and gift tax 
liabilities at a minimum. 

The study is based upon the premise that tax avoidance 
is proper and acceptable to the legislatures which enacted 
the laws and to the courts which interpret them, so long 
as the devices are used clearly within the contemplation 
of the law. 

The study is limited to Iowa estates of $250,000 or less 
in order to keep it at a workable proportion by using only 
the laws of a single state instead of trying to encompass 
the laws of all the states; and because it was felt that the 
owners of modest estates could least afford totake chances 
of violating the law and possibly defeating the purpose of 
estate conservation contemplated by the planning. 

An outline of the history of death and gift taxation as it 
developed in the various states and of the federal govern- 
ment was presented in order to provide a background 
against wihch to build a philosophy of tax planning. 

. A thorough investigation was made of the estate and 
gift tax cases pertaining to problems of tax avoidance and 
tax evasion reported in the Commerce Clearing House 
United States Tax Case service through 1957. Cases which 


seemed especially pertinent in pointing out what the courts 


had determined to be the law are shown so that the tax 
planner can have a clear picture of the successes and fail- 
ures of others in this area of taxation. This material 
provided the basis for an analysis of proper and improper 
attempts at tax avoidance which should be enlightening and 
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useful to the tax planner. It also provided the clarification 
of the original intent of Congress and a reconciliation be- 
tween differences in the purport of transfer law and tax 
law. 

A brief study of the actual impact of the tax upon es- 
tates for the period from 1930 through 1954 was presented 
to provide a perspective of the weight of this tax upon es- 
tates of deceased owners of property as a group--for the 
nation as a whole, for owners of estates up to $200,000 
(since the breakdown in Statistics of Income occurs at 
$200,000 and at $300,000, but not at $250,000, and for es- 
tates of lowa decedents. 

A short series of illustrations is presented to show 
how the various types of transfer would affect the ultimate 
estate which will be passed on to heirs at the death of the 
property owner. 

The estate planner is advised to proceed on the premise 
that the government intends to tax every interest in prop- 
erty which he possesses at his death, that the law provides 
useable alternatives which will permit him to reduce the 
impact of the tax but which he must use strictly within the 
framework of the law, that the final tax impact is not in- 
tended to be grievous, and that he must inform himself 
carefully and fully as to the tax law and to plan only under 
the supervision of authoritative, well informed legal coun- 
sel completely in sympathy with his needs and desires. 
Finally, the tax planner is admonished to communicate his 
intentions fully and clearly to his representatives and 
heirs, if necessary, so they will not attempt to achieve tax 
savings beyond his intentions which might well lead into 
costly litigation and thus defeat the very purpose he had in 
mind. 

Sociological, economic and legal implications over and 
beyond the tax law itself are left for further concentrated 
study to arrive at a more satisfactory answer to tax mini- 
mization than can be achieved by a study of tax law only. 

Microfilm $7.50; Xerox $26.20. 592 pages. 








THE FISCAL ECONOMICS OF 
STATE BONUSES FOR VETERANS 


(L. C. Card No. Mic 58-7259) 


Louis Fier, Ph.D. 
New York University, 1958 


Adviser: Professor Richard A, Girard 


Since Colonial times in what is now the United States a 
grateful people has granted economic rewards to veterans. 
At all levels of government, with varying extensiveness, 
some provision has been made for the ex-soldier. Benefits 
granted in the formative period of the country became 
precedents for later practices. 

This thesis deals with a comparatively recent develop- 
ment: payment by states of a cash bonus to veterans. The 
study (a) traces the origin and development of state bo- 
nuses for veterans; (b) analyzes the methods of raising 
the funds; (c) examines the factors that appear to have 
influenced the decision to pay or not to pay a bunus; and 
(d) draws conclusions on policy toward bonuses and on 
procedures in legislation and administration. 

After the Civil War, individual states provided assistance 





for disabled and needy veterans. Before World War I, 
three Northern states granted supplementary payments to 
National Guardsmen called to federal duty. North Dakota, 
in 1919, was the first state to grant a payment identified 
as a bonus. Twenty states paid bonuses for World War I 
before World War II, and two additional states granted 
bonuses for World War I after World War I. The total 
cost exceeded $600,000,000: only about $400,000,000 was 
paid to veterans, the rest went for interest and adminis- 
tration costs. Three main methods of financing were used: 
taxation, bond issues retired from existing taxes, and bond 
issues retired from newly imposed taxes. 

Twenty-one states paid bonuses for World War II, and 
up to 1958 nineteen of these states had paid a bonus for the 
Korean Conflict. The latter bonuses were financed by the 
same methods as after World War I, but two variant tech- 
niques were employed: use of a surplus in the general 
fund, and some combination of surpluses, taxes, and bonds. 
The total cost of the World War II and Korean Conflict 
bonuses, paid and authorized, was more than $3,000,000, 000, 
and raised the total expenditures for state bonuses since 
1917 to approximately $3,600,000,000. 

States that have paid and states that have not paid bo- 
nuses fall into a fairly well-defined geographic pattern. 
States in the New England, Middle Atlantic, East North 
Central, and West North Central regions, and only four 
states in other regions have paid one or more bonuses; 
states in the South Atlantic, East South Central, West South 
Central, and Mountain regions have paid few or no bonuses. 

No single reason explains why a state has paid or has 
not paid a bonus. By the time of the Korean Conflict, prec- 
edent was probably the most important single determinant 
of policy. In turn, a precedent of paying a bonus or of 
inaction appears to have resulted from many possible fac- 
tors. The thesis distinguishes taxable ability as measured 
by per capita income, the cost of Confederate pensions, 





_ political pressure by veterans’ groups, party advantage 


and the one-party system, a military tradition, discrimina- 
tion against Negroes, a pioneer spirit, substitute benefits, 
and state pride and emulation. | 

The study suggests several conclusions on policy. The 
first is that a wave of bonuses now tends to follow a major 
war. The second conclusion is that the older concept of 
aiding disabled and needy veterans, especially in their 
declining years, has come to be challenged by the concept 
of aiding veterans at a more strategic time, the height of 
their vigor. The third conclusion is doubt that cash bo- 
nuses benefit veterans and the community so much as pro- 
grams that assist them in such ways as buying homes, 
launching businesses, or acquiring skills. 

Examination of procedures in legialative drafting, ad- 
ministrative machinery, administrative practice, debt 
management, and the earmarking of taxes discloses varia- 
tion from state to state and, with exceptions in some sec- 
tors, advances between World War I and the later wars. 

Bonuses are not necessarily a thing of the past; the 
last bonus for the Korean Conflict may be still to come, 
and a major war is likely to produce demands for new 
bonuses. A state that grants a bonus in the future can 
benefit from comparison of different practices in legisla- 
tive drafting and other areas. A state that contemplates 


granting a bonus should weigh programs of a pattern that 


promise greater usefulness for the veteran and society 
than do minor cash distributions to individuals. 
Microfilm $2.65; Xerox $9.20. 204 pages. 
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THE POSITIVE ASPECT OF BANK CAPITAL 
(L. C. Card No. Mic 58-7033) 


Oscar Rogers Flynn, Jr., Ph.D. 
Columbia University, 1958 


The influence, if any, of capital position of the individ- 
ual bank upon the willingness of its management to acquire 
assest other than cash and U.S. Government obligations 
and to make loans is studied for 207 large commercial 
banks with head offices (2 to 21) in 53 cities. These banks 
are designated as selected banks. 

The positive association of the ratio of capital funds to 
total assets (C/T ratio) and the ratio of risk assets to 
total assets (R/T ratio), and the positive association of the 
ratio of loans to total assets (L/T ratio), are measured in 
various groupings that provide equal geographic represen- 
tation of the selected banks at three observation dates, the 
year ends of 1938, 1945, and 1952. A smaller group of 
these banks is studied to measure positive association of 
these ratios at December 31, 1957. 

The 207 selected banks include all commercial banks 
(excluding specialized banks) that had $20 million deposits 
or more at December 31, 1938, continued existence to 
December 31, 1952, and their head-office located in the 
same city with at least one other selected bank. The ag- 
gregate assets of the selected banks comprised over 50% 
of the commercial banking assets of the U.S. at all three 
observation dates. , 

The study discloses that the positive association of the 
C/T ratios with the R/T ratios and L/T ratios of the se- 
lected banks was of very limited proportions and it could 
nct be concluded that capital strength generally exercised 
an important influence on the allocation of commercial 
bank assets. 

There was no satisfactory evidence that the lending 
activities of commercial banks would be increased by in- 
creasing their capital funds. In many cases, increases in 
capital funds of individual banks followed rather than pre- 
ceded increases in their holdings of risk assets and loans. 

Bank capital is also studied in relation to size of bank, 
branch banking, the extent of financial disclosure, distri- 
bution of bank ownership and deposit growth. 

Substitutes for bank capital are also evaluated, notably 
reserves for future loan losses. 

A procedure, employing quadrant groupings and simple 
relatives, is presented for the preliminary screening of 
the capital adequacy and the employment of assets of an 
individual bank in comparison with other banks on a local 
and national level. 

The statistical measurement of positive association is 
calibrated on a percentage scale and the relative extent of 
variation of the different ratios in the groupings of banks 
is compared by means of range relatives. 

Sixty-three statistical tables present detailed data on 
the geographic variation of capital strength and asset allo- 
cation and the relative importance of the selected banks. 

Nine appendices list the ratios for each of the 207 
selected banks so that individual banks may be compared; 
summarize the pronouncements of the Federal Deposit 
Insurance on capital adequacy from 1938--1956; present 
some opinions of commercial bankers and others on cap- 
ital adequacy; discuss some disabilities of bank supervi- 
sion; provide a bibliography. 

The conclusions of the study are summarized in the 





final chapter under the headings: Summary of Principal 
Findings; The Functions of Commerical Bank Capital; 
Some Policy Recommendations. 

Microfilm $7.65; Xerox $26.60. 603 pages. 


CANADIAN FISCAL AND 
MONETARY POLICY, 1945-55 


(L. C. Card No. Mic 58-7092) 


Frederick Carl Miller, Ph.D. 
Clark University, 1958 


The purpose of this study is to provide a thorough de- 
scription and analysis of Canadian fiscal policy for the 
period 1945-55. While the primary emphasis of the study 
is on fiscal policy, some attention is also given to mone- 
tary and exchange rate policies. 

Chapter 2 is devoted to a description and appraisal of 
the fiscal and other steps taken to promote rapid recon- 
version from war to peace. Chapters 3, 4, 5, 7 and 8 are 
devoted to a critical appraisal of fiscal, monetary and 
exchange rate policies during the two periods of post-war 
inflation, 1946-48, 1950-51. A similar appraisal of mone- 
tary and fiscal policies during the two periods of post-war 
recession 1948-49, 1953-54, is undertaken in Chapters 6 
and 9. A final evaluation is set forth in Chapter 10. 

The major conclusions established by this study can 
be summarized as follows: 

1. Contrary to popular belief, achievement by the 
Treasury of substantial budgetary surpluses during the 
two periods of post-war inflation was not an indication that 
the Government had pursued an effective anti-inflationary 
policy. While collection of the surpluses did tend to limit 
the inilation, it did very little to prevent inflation since a 
major portion of the surplus was itself generated by the 
rise of money incomes. Moreover, the deflationary impact 
of collecting the surplus was offset since the surplus was 
dumped back into the income stream through the redemp- 
tion of debt. 

2. Monetary policy, like fiscal policy, was never vigor- 
ously applied to combat inflation. During the 1946-48 boom 
the Bank pursued an actively easy money policy, maintain-- 
ing interest rates at depression levels, and greatly ex- 
panding the money supply. The result of this policy was 
greatly to accentuate the post-war inflation, since large 
amounts of credit were made available to borrowers on 
relatively easy terms at a time when the demand for bank 
credit was excessive. 

Monetary policy was finally brought into play after 
Korea but not with full vigor. The Bank permitted only a 
very moderate rise in interest rates and failed to bring 
the expansion of bank credit under control until after the 
inflationary danger had passed. 

3. The two periods of post-war recession grew out of 
the failure to control inflation. During the 1946-48 boom, 
the rapid rise in sales combined with the low cost and 
easy availability of credit encouraged an excessive rate of 
inventory accumulation. Later in 1949 when final demand 
levelled off businessmen were caught with excessive stocks 
and substantial liquidations followed. The recession might 
have been avoided if a more effective anti-inflation policy 
had been implemented at the end of the war; such a policy 
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by promoting greater economic stability would have tended 
to reduce inventory fluctuations. Similarly, a tighter mon- 
etary and fiscal policy after Korea by lengthening out the 
boom, i.e., by reducing the rapid rate of spending for plant 
and equipment and business inventories, would have done 
much to reduce the extent of the recession which developed 
in 1953-54 when defense expenditures were cut back follow- 
ing the end of the war in Korea. 

Given the recessions, however, the post-war experience 
demonstrates that the co-ordinated use of fiscal and mone- 
tary policies can play an important role in cushioning a 
decline in employment and incomes. During the recessions 
the operation of built-in-stabilizers, the substantial reduc- 
tions in personal income taxes given by the March 1949 
and April 1955 Budgets, combined with the pursuit of an 
easy money and credit policy, did much to moderate the 
inventory readjustments, and hence the cut backs in manu- 
facturing production and employment, from becoming more 
widespread and self-aggravating. 

Microfilm $3.25; Xerox $11.20. 252 pages. 
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RESOURCE FIXITY, CREDIT AVAILABILITY 
AND AGRICULTURAL ORGANIZATION 


(L. C. Card No. Mic 58-7101) 


Clark Edwards, Ph.D. 
Michigan State University, 1958 


This study helps to relate resource fixity and credit 
availability to the organization of agriculture. Factors 
effecting fixity and credit help to define the alternatives 
from which an optimal organization is chosen for an indi- 
vidual farm. The interest rate for borrowed funds on a 
farm depends on the total quantity of investment and work- 
ing capital used and the fixity of a stock of productive 
services depends on on-farm relative to off-farm opportu- 
nities for using the services. 

Credit and fixity are analyzed in the framework of the 
static theory of the firm. The amount of credit used de- 
pends on the farm demand for capital funds relative to an 
upward sloping supply function. Fixity of services depends 
on the value of services in production relative to off-farm 
opportunities for acquisition and salvage. The cost of ac- 
quiring additional services is greater than the salvage 
value of services in use for stocks of services which are 
subject to fixity. 

The procedure of this study results in endogenous de- 
termination of the best list of fixed productive services. 
Services are regarded as not fixed to the farm if the quan- 
tity in use is worth changing. A necessary, but not suffi- 
cient, condition that the quantity of a productive service 
is fixed to the farm at the quantity initially used is that 
on-farm opportunity costs for the service are bounded by 
off-farm opportunities for acquisition and salvage. Com- 
posing the best list of fixed services implies optimizing 
investments in stocks which are regarded as fixed to. the 
farm. 

The best reorganization of afarm business is a function 





of the existing organization. The best size of farm may 
depend as much on capital restrictions as it does on physi- 
cal production relationships. 

_ Supply response for products from individual farms is 
non-reversible with respect to price reversals when the 
best list of fixed services is determined endogenously 
rather than given among the fixed conditions of the prob- 
lem. Nonreversibility means that reversal of the economic 
environment to a former state need not be accompanied by 
a complete reversal of output to its former level. Avail- 
ability of additional capital funds through improved equity, 
capital accumulation and/or credit offers is apt to change 
the list of fixed services on individual farms and shift 
product supply functions so that additional supplies are 
forthcoming for stated prices. 

The optimal farm organization exhibits maximum flow 
of returns to the equity of the farmer in his business. 
Improvements in either the rate of returns to equity or 
the size of the equity improve farmer welfare. Important 
among such conditions are factor prices, technology, offers 
of credit, and capital gains. 

The results of this study indicate the nature of the rela- 
tion of resource fixity and credit availability to the organ- 
ization of agriculture. Propositions used to derive these 
results have an empirical as well as a theoretical origin. 
Rules for optimizing the use of durable stocks, given the 
conditions of resource fixity and credit availability, appear 
to conform to established principles of farm management 
as well as to observed behavior of farm output and prices. 

It is hoped that the results will prove useful in future 
research in helping to quantify relationships and solve 
important farm problems involving resource fixity, credit 
availability and the organization of agriculture. 

Microfilm $2.00; Xerox $6.20. 129 pages. 
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This thesis is one of a group of studies investigating 
the implications of contemporary management techniques 
for the theory of the firm. The studies rely upon recent 
“management” literature, supplemented by responses to 
two mail questionnaires (one on Costing and Market Analy- 
sis and the other on Budgeting and Programming Methods) 
sent to a group of American manufacturing firms listed 
by the American Institute of Management (AIM) as “excel- 
lently managed.” The studies do not, however, rely on the 
AIM evaluation. The respondents (110 to the first ques- 
tionnaire and 85 to the second) are, for the most part, 
multi-product, multi-plant firms, three-quarters of which 
rank among the 500 largest manufacturing firms in the 
United States. 

Earlier and complementary studies investigated the 
relations between “marginalism” and: 1) The develop- 
ment of accounting techniques (James S. Earley, “Recent 
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Developments in Cost Accounting and the ‘Marginal Anal- 
ysis,’ ” Journal of Political Economy, LXIII (June, 1955), 
pp. 227-242); 2) The use of these newer accounting tech- 
niques (James S. Earley, “Marginal Policies of ‘Excel- 
lently Managed’ Companies,” American Economic Review, 
XLVI (March, 1956), pp. 44-70); and 3) Budgeting as a 
planning and decision-making tool (Malcolm Floyd Sever- 
ance, “Budgeting, Programming and Decision-Making in 
‘Excellently Managed’ Companies” (unpublished Ph.D. dis- 
sertation, Department of Economics, University of Wiscon- 
sin, 1958). 

This thesis draws upon both the first and the second 
questionnaires. It investigates the following aspects of the 
respondents’ activities and characteristics, studies their 
relations to “marginalist” indicia, and examines their rel- 
evance to the theory of the firm: 1) the use of market 
analysis; 2) joint functional participation in decision-mak- 
ing; 3) temporal aspects of budgetary planning; and 4) 
company size, industry, and market structure. 

This thesis draws the following conclusions: 

1) The respondents as a group maintain an alert watch 
on market conditions. The bulk of the firms perform both 
market analysis and accounting analysis as aids to making 
pricing and marketing decisions; most respondents con- 
sider market analysis the more important. Respondents’ 
heavier use of market analysis in critical pricing and new 
product decisions is related, with statistical significance, 
to greater “marginalist” inclination in the following re- 
spects: a) pricing, marketing, and new product policies; 
b) accounting techniques; c) short time perspective; d) 
comprehensiveness of budgeting; and e) the rated helpful- 
ness of budgeting for planning and decision-making. 

2) The selling functions of virtually all respondents 
participate in all pricing, product, and selling decisions 
subject to the inquiry. Most of the firms include the sell- 
ing and accounting functions in the group making these 
decisions. Such joint participation, as well as the partici- 
pation of more functions, in appropriate decisions, is re- 
lated to some extent to other indicia of “marginalism.” 

3) On the whole, the respondents’ budgetary techniques 
evidence short temporal horizons, with “budgetary feed- 
back” used both for control and forward planning. Frequent 
budget revision is reported by mostof the firms, and many 
report use of overlapping and multiple-period (“continuous”) 
budgeting. “Continuous” budgeting is associated, with 
statistical significance, with several other “marginalist” 
indicia. 

4) The degree of “marginalism” is in the main not 
associated with size. “Giant” size seems neither neces- 
sary for nor detrimental to the pursuit of the “marginalist” 
practices and policies examined. 

The study suggests that the model of the “representa- 
tive” firm using the latest and “best” management tech- 
niques should include the following: 

The firm is large, though not necessarily a “giant,” 
producing multiple products in a number of plants. Rather 
than relying on full-costing, it maintains a close watch on 
market conditions as well as incremental costs, and its 
decision-making processes are adapted to bring this in- 
formation to bear on pricing, product, and marketing deci- 
sions. Maintaining a short time perspective, the firm is 
prepared to respond quickly to shifts in cost or demand. 

Microfilm $2.00; Xerox $6.60. 138 pages. 
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Columbia University, 1958 


The central thesis of this study is that short-run fluc- 
tuations in residential construction activity during the 








period 1946-56 resulted mainly from fluctuations in the 





supply of mortgage credit. The most important implica- 








tion of the thesis is that movements in residential construc- 
tion tended at times to be in the opposite direction to move- 
ments in general business so that the residential sector 
performed something of a countercyclical function. During 
the recessions of 1948-49 and 1953-54, for example, resi- 
dential construction exerted a generally expansionary in- 
fluence on the economy, mitigating the severity and short- 
ening the duration of these recessions. 

The basic analytical problem of this thesis was to iso- 
late the effect on residential construction of changes in 
the supply of mortgage credit from the effect of possible 
changes in demand and in the housing credit programs of 
the Federal Government. Two approaches to this problem 
were employed. The first approach was indirect; infer- 
ences were drawn as to the nature of the principal dynamic 
factor underlying observed movements in construction from 
the behavior of certain market indicators. Several such 
indicators were examined, of which the most important 
was mortgage interest rates. No basic theoretical prob- 
lems were encountered in using interest rates as a market 
indicator, since the implication of a change in rates, when 
considered in conjunction with changes in volume of activ- 
ity, is well understood. However, this analysis was ham- 
pered by the fact that no adequate monthly data on mort- 
gage interest rates were available and we were forced to 
construct our own series. 

Other market indicators used in this study were (a) the 
ratio of Federally underwritten to total market activity and 
(b) the complex of mortgage terms prevailing in the market 
maturity, down payment, etc.) which we term the prevailing 
“credit availability”. Use of these indicators required that 
we first establish some theoretical underpinnings, since it 
is not obvious how they would be expected to change in 
response to changes in different market factors. 

The second approach used to disentangle the effect on 
construction of changes in the supply of mortgage credit 
from the effect of changes in demand or in the housing 
credit programs, was to examine these factors directly. 
Separate chapters of the study deal with (a) factors that 
might influence housing demand in the short run, such as 
household formation and house prices, (b) legislative and 
regulatory changes in the programs of loan insurance and 
guarantee under the Federal Housing Administration and 
Veterans Administration, (c) legislative and regulatory 
changes in the secondary market operations of the Federal 
National Mortgage Association (kK NMA), and (d) changes 
in the mortgage investment behavior of two of the principal 
private sources of mortgage credit, viz., commercial 


banks ‘and savings and loan associations. 


Several of the chapters in this study explore problems 
suggested by or arising out of the general thesis. One such 
problem is whether fluctuations in the supply of mortgage 
credit were significantly influenced by certain general 
policies followed by the Federal Government, for example, 
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the policy of maintaining a maximum allowable interest 
rate on Federally underwritten mortgages. Our conclusion 
is that this policy probably did serve to intensify fluctua- 
tions in the supply of mortgage credit to some extent but 
that its importance in this respect has been greatly exag- 
gerated. On the other hand, our analysis suggests that 





there is a general tendency inherent in FNMA’s secondary 
market operations to stabilize the mortgage market, al- 
though this tendency did not always materialize during the 
period 1946-56 because of legislative changes in the nature 
and scope of that agency’s operations. 

Microfilm $6.30; Xerox $22.40. 496 pages. 
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A TOPICAL LISTING AND EXPLANATION OF 
SELECTED INSTRUCTIONAL AIDS IN ARITHMETIC 


(L. C. Card No. Mic 58-5799) 


Bryce E. Adkins, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Herbert F, Spitzer 


The purpose of this study was to prepare a topical list- 
ing and explanation of selected instructional aids in arith- 
metic. It is the writer’s premise that such a listing will 
provide a valuable source of information for the teacher of 
arithmetic, who has neither the time nor the library re- 
sources to collect these materials. 

A second purpose of the study was to review the related 
research and the literature concerned with the use of in- 
structional aids in arithmetic, thus presenting an overview 
of the best available information as to the importance which 
should be accorded the use of these aids. 

A third purpose of the study was to trace something of 
the historical development of the various types of arithmet- 
ical instructional aids, thus providing additional informa- 
tion which should be of value in motivating the pupils’ use 
of instructional aids. 

Several sources were utilized in locating the materials 
recorded in this study. In general these sources included 
a review of the related topics listed in the available indices 
of these and other literature. In addition, the available 
professional books concerned with the teaching of arithme- 
tic and elementary school arithmetic textbooks were con- 
sulted. The bibliographies included in the articles dis- 
covered through utilization of the above sources provided 
a rich source of additional materials, as did the extensive 
bibliography in Schaaf, William L., Recreational Mathe- 
matics, N.C.T.M., 1955. 

The information which resulted from a perusal of the 
above sources was classified and organized according to 
type. A selected bibliography, totaling 234 items, is listed 
at the end of each topic. The following classifications of 
instructional aids resulted. 


Counting Devices: 

History of counting, number rhymes and finger plays, 
hundreds board, number line, counting objects, counting by 
groups, bizz-buzz counting game, rational counting. 


Place Value Devices: 


History of the abacus, types of abaci used for in- 
struction, performing the basic arithmetical proces- 








ses on the abacus, uses of the abacus, adaptions of the 
abacus. 


Recreational Aids: 

Magic squares and related figures, magic star prob- 
lems, finding a number selected by someone, decimation or 
Josephus’ problems, explorers’ problems, problems of 
pursuit and other speed and distance problems, problem 
of the snail at the bottom of the well, difficult river pas- 
sages, reapportionment by decanting, number manipula- 
tions, weight problems, matchstick equations, missing 
numbers, cryptograms, tangrams, geometrical arrange- 
ments, problems solved by working in reverse, the prob- 
lem of the testament, wages and work, Euclid’s problem 
of the mule, progressions, the hundred fowls and other 
indeterminate problems, Greek epigrams and related prob- 
lems, problem of the pipes filling the cistern, Tartaglia’s 
riddles, What is the name of the engineer?, age problems, 
number divisible without a remainder, problems of kinship, 
railroad shunting problems, probability, problems of time 
and clocks, the problem of the pandects, tricks and conun- 
drums, miscellaneous problems. 


Casting Out Nines: 

Basis for the check by nine, explanation of the use of 
the check by nine, checking by casting out other numbers 
than nine, possible fallacies of the check by nine. 


Instructional Games: 
Odd and even, *Climbing the ladder” type games, group 
games, games for the arithmetic table. 


Basic Processes: 

Addition--bookkeepers addition, addition by grouping, 
index addition, period addition, two and three column addi- 
tion; Subtraction--complementary method, borrowing and 
repaying, simple borrowing, additive method of subtraction; 
Multiplication--duplation and mediation, gelosia method, 
repiego method, complementary method, finger multiplica- 
tion, scratch method; Division--duplation and mediation, 
complementary division, division by factors, galley method, 
omitting the subtrahend. 


The Model Store: 
A brief history and explanation of the use of the model 
store as an arithmetical teaching aid, 


Manipulative Arithmetic: 
“Structural arithmetic,” Cuisenaire method. 


Games for Use Outside the Classroom 
Arithmetic Bulletin Boards 


Commercial Arithmetic Games 
Microfilm $3.95; Xerox $13.20. 305 pages. 
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QUALITY IMPROVEMENT OF TESTS IN 
INTRODUCTION TO BUSINESS USING 
THE ITEM ANALYSIS TECHNIQUE 


(L. C. Card No. Mic 58-5579) 


Truman Joseph Barber, Ed.D 
University of Houston, 1958 


This study has consisted of making an item analysis of 
four old departmental tests in Introduction to Business and 
four new improved tests in Introduction to Business, given 
to freshmen students at the University of Houston. The old 
departmental tests were given in the Spring semester of 
1957; the new improved tests were given in the Fall se- 
mester of 1957. A statistical analysis of the items in each 
of four different tests was made in order to select valid 
items of varying difficulty to be included in the new im- 
proved tests. The same procedure was then applied to the 
new improved tests in order to have data which could be 
used for a comparative study between the old and the new 
tests. Each test, given to approximately one hundred stu- 
dents, was handled separately and was entirely independent 
of the others. 

The steps actually involved in developing the new im- 
proved tests consisted in scoring each old departmental 
test on a form known as a “Graphic Item Count Record” 
in order to get sub-scores; recording the results ona 
prepared form called an “Item Analysis Sheet” so that a 
breakdown of each item could be made; arranging the test 


papers in an array in descending order and taking the upper 


and lower 27 per cent of the test papers for further study; 
re-scoring these papers in order to see if the items dis- 
criminated between the upper- and lower-level students, 
and also to see if any reversals were present; eliminating 
all items which were too easy, too difficult, those which 


lacked discriminating ability and those with reversal weak- 


ness; preparing revised or new questions to replace those 
eliminated; and arranging the items in each part of the 
test in the order of their difficulty, starting with the easi- 
est items and proceeding toward the most difficult ones. 

A total of 54 questions was found to be undesirable for 
further use upon completion of the item analysis, and these 
items were revised or discarded in constructing the new 
improved tests. These new tests, four of them in all, were 
then given during the Fall semester of 1957. Likewise, an 


item analysis was made of each of these tests. Thus, com- 


parative data were made available from the old depart- 
mental and the new improved tests. 
By using the item analysis technique, certain weak- 


nesses of these eight tests were detected. The items which 


were too easy, too difficult, those which lacked discrimi- 
nating ability, and those with reversal weakness were 
readily spotted. Then too, by arranging the items on the 
new improved tests in the order of their difficulty, starting 
with the easiest and proceeding toward the most difficult, 
better test results were achieved. 

Research is needed to measure statistically the im- 
provement of a test constructed scientifically over a 
teacher-made test. This study did not attempt to measure 
the improvement, but it did set up tables showing the re- 
sults of a teacher-made test and this same test after an 
item analysis had been made. 

Microfilm $2.00; Xerox $6.40. 134 pages. 


CONSTRUCTION OF TESTS PREDICTIVE OF 
SUCCESS IN FIRST-YEAR SHORTHAND 
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Boston University School of Education, 1958 


The problem.-- This study was an attempt to construct 
aptitude tests for predicting success in first-year short- 
hand. No effort was made to construct measures for fac- 
tors concerned with transcription or vocational success. 

Procedure.-- Functional factors believed to influence 
the learning of shorthand were identified. Test items 
were constructed for tests of (1) Phonetic Perception, 

(2) Retention Ability, (3) Observation Aptitude, (4) Pattern 
from Parts, and (5) Hand Dexterity. 























Before the fundamentals of shorthand were introduced, 
the proposed shorthand aptitude tests were administered 
to three sample populations--college, junior-college and 
business-school, and high-school. The Semester Short- 
hand Accomplishment Test, by Tilly S. Dickinson, was 








used as the criterion measure of first-year shorthand 
achievement. After the fundamentals of shorthand had 
been presented, seven letters, each consisting of two-and- 
one-half minutes of material, dictated at progressive 
speeds, were administered to the sample populations. 
Intercorrelations, means, and standard deviations were 
computed for each sample population. In addition, partial 
coefficients , partial regression coefficients, Beta coeffi- 
cients, and regression equations were computed. 
Findings.-- The multiple R between the scores of the 
aptitude tests and the shorthand accomplishment scores 
for 128 students in the College Group was .76, with a 
standard error of + .04. Correlations between the tests 
of Phonetic Perception, Retention Ability, Observation 
Aptitude, Pattern from Parts, and Hand Dexterity and the 























criterion measure were .36, .44, .18, .28, and .68, respec- 
tively. The standard error of estimate for any criterion 
score, when predicted from aptitude scores, was found to 
be + 49.42 score points. 

The multiple R between the scores of the aptitude tests 
and the shorthand accomplishment scores for 142 students 
in the Junior-College and Business-School Group was .59, 
with a standard error of +.06. Correlations between the 
five aptitude tests as listed above and the criterion meas- 
ure were .92, .27, .37, .31, and .27, respectively. The 
standard error of estimate for any criterion score, when 
predicted from aptitude scores, was found to be + 68.70 
score points. 

The multiple R between the scores of the aptitude tests 
and the shorthand accomplishment scores for 137 students 
in the High-School Group was .62, with a standard error of 
+.05. Correlations between the five aptitude tests as 
listed above and the criterion measure were .49, .24, .32, 
.46, and .47, respectively. The standard error of estimate 
for any criterion score, when predicted from aptitude 
scores, was found to be t 54.68 score points. 

Conclusions.-- The obtained multiple R for the College 
Group indicated the presence of a significant relationship 
between the scores of the aptitude tests and the criterion 
measure. The multiple R’s for the Junior-College and 
Business-School Group and for the High-School Group 
indicated a relationship of considerable value. 

The scores from the proposed aptitude tests, together 
with measures of other factors such as motivation and 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 1611 





intelligence, could be used in forecasting group perform- 
ance for each sample population. For the College Group, 
the obtained multiple R indicated that the scores from the 
aptitude tests, together with measures of other factors, 
could be used to estimate an individual’s potentialities to 
succeed in first-year shorthand. 

This study indicated that the proposed aptitude tests 
could assist teachers and guidance personnel in their ef- 
forts to (1) improve the procedure of grouping shorthand 
students, (2) establish achievement standards for short- 
hand courses, and (3) identify individual differences and 
needs of shorthand students within groups. 

Microfilm $4.00; Xerox $13.40. 309 pages. 


CERTAIN HISTORIC CONCEPTS OF THE 
AMERICAN WAY OF LIFE WITH IMPLICATIONS 
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Arthur Christie, Ed.D. 
The University of Florida, 1958 


The challenge of totalitarian ideologies makes impera- 
tive the necessity to develop a stronger faith in the ideals 
and values of democracy as a way of life. Defections from 
a free way of life have raised questions as to how confused 
beliefs may be replaced by a more positive belief. For 
different periods in the past only the generally understood 
meaning of the term democracy was used as a measure of 
attainment in reality. For present evaluations the positive 
criteria of the democratic faith and a knowledge of miscon- 
ceptions concerning the democratic state form a more 
positive basis. 

Existing educational methods for the development of an 
appreciation of the American way of life exhibit wide vari- 
ances. The importance of historic relativity in assessing 
certain concepts as they applied to American history has 
been largely overlooked. Terms such as liberty, equality, 
and justice have often been used synonymously with de- 
mocracy, without attaching specific meanings for particu- 
lar periods of history. 

The study is limited to significant instances of change 
in the period from 1776 to the 1940’s. Major findings of 
the study are as follows. | 

The Declaration of Independence, the Constitution of the 
United States, and the Bill of Rights revealed a usage of 
the terms which was largely political and symbolic. Writ- 
ings and statements of the early political leaders revealed 
a usage of the terms in like manner. Economic and social 
meanings were added only as changed conditions of life 
required a re-evaluation of intent. 

Our history reveals peremptory powers exercised in 
contradiction to then existing understandings of the mean- 
ings of the concepts. Property rights were acknowledged 
paramount to human rights. Religious antagonisms were 
for a considerable time in direct conflict with announced 
ideals of religious freedom. That the concepts have been 
largely symbolic has been attested to by their application. 
The enhanced view with respect to human rights as arrayed 
against property rights, rapidly developed during the twen- 
tieth century, is an example of a change in value premises. 





Federal government intervention in the sphere of economic 
and social justice continues to evoke opinions in direct 
antithesis to each other. What is needed is a clarification 
of meanings as to how the concepts should apply. 

The concepts liberty, equality, and justice were early 
considered to have been secured in their application through 
the attainment of independence from England. As no par- 
ticularized list of meanings was ever drawn up the appli- 
cation of them varied markedly in the separate states. Of 
paramount concern was the establishment of a stable gov- 
ernment, superseding any consideration of individual or 
minority dissatisfactions. Almost from the beginning, 
however, such dissatisfactions with political, economic, an 
and social conditions brought about definitive changes in 
understandings as to how the concepts applied to the lives 
of the people. Peremptory executive or legislative actions 
were challenged. In the economic field the workers were 
accorded more consideration in their contention for claimed 
rights. Religious beliefs were accorded more tolerance by 
both the people themselves and the courts, to the discomfit 
of nativism. 

The major conclusion is that the concepts have a dy- 
namic content. What operated in the past and what operates 
now are the results of various interpretations as to the 
intent and meaning of them. This conclusion carries im- 
plications for education in the acceptance of ethical re- 
sponsibility for implementation of accepted democratic 
goals, to the end that a proclaimed way of life be more 
nearly achieved in reality. In this respect, the historic 
relativity of the concepts should be more effective than 
symbolic generalizations. 
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University of Washington, 1958 


The purpose of this thesis was to study the status of 
honors programs in American institutions of higher learn- 
ing granting the bachelor’s degree. This general objective 
included the determination not only of the extent to which 
honors programs were used in American institutions of 
higher learning, but also a survey of the types of institu- 
tions sponsoring such programs, the manner of organiza- 
tion and administration of the programs, the methods of 
instruction, the cost of the programs, the relative degree 
of success of the programs and the satisfaction of institu- 
tions with their programs. 

The type of research used in the study was the norma- 
tive survey, employing a questionnaire checklist which 
was sent to 905 institutions. The questionnaire consisted 
of two parts, the first for all institutions, whether honors 
or non-honors, consisting of six items, and the second for 
all honors institutions, consisting of thirty-three items. 

Classification of institutions according to whether they 
were honors or non-honors institutions was based on the 
following definition of honors work: 
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A course limited to exceptionally capable students, 
providing for independent work and greater student re- 
sponsibility for his own progress, emphasizing reading 
and self-instruction, and usually freeing the student 
from regular classroom attendence and regular course 
requirements. Direction and instruction of the student 
are usually handled by tutors, who instruct students, and, 
in some cases, by preceptors, who serve as counselors 
in charge of the student’s general program and develop- 
ment. 


Of the 905 institutions contacted, 879 were within the 
scope of the study. Of these, 707 institutions returned 
questionnaires, a response of 80.4 per cent. Of these 707 
institutions, 195 (or 27.6 per cent) reported some form of 
honors work; 512 (or 72.4 per cent) reported no form of 
honors work. About one out of four institutions, therefore, 
offered some form of honors work. Institutions not offer- 
ing honors work gave as the main reason for not doing so, 
that the possibilities had not been studied sufficiently. 

Of the 195 honors institutions 27 (or 14.5 per cent) were 
general liberal arts colleges, 88 (or 45 per cent) were 
liberal arts colleges with teacher-training departments or 
solely teacher-training institutions, and 79 (or 40.5 per 
cent) were the university type institution. In each of the 
three classes of institutions, the majority, approximately 
fifty per cent, offered a program which partially supplanted 
the regular degree requirements, while about a fourth of 
each group offered honors work in addition to regular de- 
gree requirements. A notable difference was that about a 
fourth of the liberal arts institutions allowed total pro- 
grams completely supplanting regular degree require- 
ments, while the other two classes followed this procedure 
in only about ten per cent of cases. The general liberal 
arts colleges were more frequently very satisfied with 
their programs than were colleges in either of the other 
two classes; but about ninety per cent of all institutions 
reporting on honors programs were either satisfied or 
very satisfied with their programs. 

Of the public or state controlled institutions reporting, 
52 (or 26.7 per cent) were engaged in honors work. Of the 
municipal institutions, five (or 2.6 per cent) reported 
honors work. Of the municipal institutions, five (or 2.6 per 
cent) reported honors programs. Among private non-de- 
nominational colleges 64 (or 32.8 per cent) and among pri- 
vate denominational colleges 74 (or 37.9 per cent) offered 
honors work. Of the state institutions, 58.8 allowed the 
partial substitution of honors work for regular degree work; 
of the private non-denominational group, 54.7 per cent; 
and of the denominational institutions, 48.6 per cent. The 
denominational institutions offered honors work in addition 
to regular degree requirements in 29.7 per cent of cases; 
the private colleges, in 21.9 per cent; and the state institu- 
tions, in 19.6 per cent. All three of these classes of insti- 
tutions offered honors as a complete program in substitu- 
tion for regular requirements in about 12 per cent of cases. 
The only type of program reported by the municipal institu- 
tions was that of partial substitution. A larger per cent of 
the private colleges (81 per cent) reported satisfaction with 
their programs than did denominational institutions (78.4 
per cent) or the state institutions (50.8 per cent). Four of 
the five municipal institutions reported satisfaction with 
their programs. 

Although some institutions reported as high as one- 
hundred per cent of their student bodies enrolled in the 





honors program, the average enrollment for honors was 
nearer three or four per cent of total student enrollment. 
The average percentage of students successfully complet- 
ing honors programs was about eighty per cent, with many 
institutions reporting as high as ninety and one-hundred 
per cent. The main reasons for student failure to complete 
honors programs were lack of ability for this type of work 
and lack of application. Despite failures, however, ninety- 
one per cent of all institutions reported they were satisfied 
with their honors programs, with fifty-one per cent, never- 
theless, claiming a need for continuing revision of their 
programs. Only nine per cent of institutions reporting 
were dissatisfied with their programs. 

Subjects most commonly taught in honors programs 
were, in order of frequency: English, social science, 
natural science, philosophy, foreign language, psychology, 
and mathematics. Other subjects were offered less fre- 
quently. The form of instruction used most commonly 
was the tutorial, with independent-study programs next in 
frequency. Programs were reserved to upper division 
students in about eight per cent of the institutions, with 
thirty-seven per cent of these reserving this work for 
seniors only. 

Two effects of honors programs in order of importance 
were the increase of students’ interest in academic mat- 
ters and the increase of teachers’ interest in teaching. 

All institutions agreed that the cost of honors programs 
as prevalent in American institutions was not an item of 
serious consideration. 
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INTRODUCTION 


Dewey and Russell have said much about history, hope, 
apprehension, and balance. They differ in their analyses, 
however, and attention in the dissertation is focused upon 
the differences. Each man seeks the fundamental tenets 
and skills requisite for freedom, peace, happiness, and 
intelligence. 

A major concern of both is with totalitarianism and 
what may be called the “totalitarian disposition.” The 
former is examined in connection with Soviet Russia, 
Hegel, and Marx. The latter is of a more general nature, 
involving our disposition to dominate. Sometimes we seem 
to regard great diversity and high spirits in life as intoler- 
able. We long for directive power. When we press too far 
toward domination, something called “the Government” 
takes over. Russell and Dewey seek to avoid this pressing 
and its results. 

What the two men have to say should be valuable for 
educators, whose task is centered in a social “order.” 
Neither consequences, generally considered, nor trans- 
mission, specifically, can be critically accomplished apart 
from knowledge of that “order.” Teachers should see 
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themselves and their pupils in a world of claim and 
counterclaim. 

The basic rift between Russell and Dewey is one of 
attitude toward a traditional context. Each believes in the 
“larger natural world.” Yet Russell retains interest in 
conditions and possibility of knowledge of the external 
world, while Dewey has abandoned this general question. 

Four major topics are considered in the dissertation 
concerning this difference: the external world (Part I), 
“desire” and metaphysics (Part II), social philosophy 
(Part III), and education (Part IV). Parts I adn II arerep- 
resentative of formal philosophy largely. The last two 
parts point up their basic findings in their social and edu- 
cation bearings. Parts I, II, and II each contain a chapter 
called “The Concerns,” in which is presented an overview 
that points up the concepts which appear in the *Discus- 
sion” that follows in each Part. 


PART I: THE EXTERNAL WORLD 


The Concerns 


A. Russell.— The most common belief, belief in an ex- 
ternal world, and common beliefs about it are carefully 
examined. Certainty of knowledge is reduced to sensa- 
tions and their correlation with each other. In order to 
have knowledge beyond immediate data, we must admit 
inference. We discover that Russell is more concerned 
with exploring difficulties of knowing the external world 
than with questioning its existence. The world becomes 
hypothetical in character, a fact that opens the door to his 
analysis of Dewey. 





B. Dewey.— Dewey’s objections to the writing which forms 
the basis of the foregoing analyses are set forth. “self- 
contradictions” is the principal basis, but it gives way 
finally to “fallacy of conversion.” Traits of experience 
have been converted from a function-in-inquiry status to 
qualifications, representations, and determinations of 
reality. Conversion generates the controversy between 
science and common sense. “Autonomy of Inquiry” is an 


alternative to the question of our knowledge of the external 
world. 





Discussion 


A. Russell.— The latter question mentioned comes to the 
fore more fully. The essential privacy of experience is 
given larger meaning. Russell has not set two worlds in 
contrast; rather he seeks their reconciliation. One em- 
phasis relative to experience is upon its partiality, both 
psychology and physics having only a “quasi-public” char- 
acter. 

Beliefs and behavior entail reference beyond the imme- 
diately given. Inferences made enable determination of the 
“principles of inference.” We can state principles and the 
events upon which inference is based, attention to individ- 
ual events leading to Russell’s repudiation of “organism” 
as a basic concept. An atomistic outlook develops. It is 
necessary to grasp things in their isolation in order to 
determine their function and to predict. 

As inferences function instrumentally, then, the form 
in which they are expressed may be improved through 
‘applying logical techniques to “de-personalize” them, 





removing the “unnecessary accretions.” This provides 
stability and flexibility. De-personalization is significant 
for concern with subjective factors. 


B. Dewey.— Russell’s atomism is criticized, as is the 

a priori nature of nonexperientially-determined “general 
truths.” Dewey holds to dynamic interconnectedness, be- 
lieving that isolates occur as an act of isolating. Isolating 
serves to determine the problematic situation. Conversion 
of such isolates into isolated reals is to be avoided. 

An attempt is made to determine what maintenance of 
a strictly functional interpretation means. Dewey must 
provide for determination of things in-and-of-themselves. 
Either identity of experience or some nonexperientially 
qualified way of referring to existences is needed for in- 
telligibility. Nevertheless, the larger natural world has 
a different import for Dewey from that of Russell. Dewey 
willingly admits that world’s existence. 

“Fallacy of conversion” again comes to the fore. Dis- 
cussion of the external world turns toward concern with 
subjective factors, providing ground for analysis and dis- 
cussion of “desire” and metaphysics. 








PART II: “DESIRE” AND METAPHYSICS 


The Concerns 


A. Russell.— Russell’s polemic against mysticism and 
infection of philosophy with ethical preferences is exam- 
ined. The patient, plodding, and piecemeal procedure of 
science, along with the habit of “careful truth-telling,” is 
proffered as appropriate and fruitful in the philosophic 
field. Idealism’s assurance of kinship with the universe 
begs the fundamental question: whether, and in what sense, 
there is kinship. Hegel is given particular attention (and 
rejected) in relation to mystic insight and ethical bias. 

The pluralist bent becomes obvious. 

We discover Russell’s reasons for taking science as 
significantly purporting to say something about an external 
world. Failure to do so leaves science to be swallowed up 
by resurgence of older viewings of the world. This could 
only mean tragedy. It is suggested, thus, how abandon- 
ment of a problem might be a danger signal. 

Opposition to the “block-theory” approach parallels 
closely the opposition to the “organicist” approach. Rus- 
sell takes Dewey to hold an organicist view, overempha- 
sizing the “systematic” and “organic.” 





B. Dewey.— Dewey presents metaphysics as an apologetic 
for custom, habit, tradition. Relegation of the “positivistic” 
to an inferior realm is explained. The pervasive spirit of 
custom found an outlet in metaphysical realms, there being 
developed a “reflective thought” which demonstrated the 
customary to be rooted in the very nature of ultimate being. 
The notion of a conversion is present. 

The section closes with Dewey’s emphasis upon “auton- 
omy of inquiry” as the release from strait-jacketing the- 
orization and as the basis for the entertainment of diver- 
sity of speculation. Throughout there is the notion that 
only as we turn from an ontological context can there be 
assured progress. 

Dewey has been said by Russell to hold an Hegelian 
metaphysic and “appearance-reality” distinction, with a 
metaphysical preference for the organic, systematic, uni- 





fied whole. 
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Discussion 


A, Russell.— Russell is examined in the matter of “doubt” 
and “desire.” The nature of desire, of sublimation of im- 
pulse, and the satisfaction of desire through beliefs are 
examined as they are relative to metaphysics and as a 
general basis of analysis. The avoidance of guiding theory 
by desire is argued for and analyzed here. The recurrent 
emphasis upon the essential partiality of human life, to- 
gether with a meaning for “personal doubt” and “personal 
doubter,” is present. Human beings are discovered as a 
part of the world rather than as isolated from it, though 
“part” is not clearly understood in what it imports. 

Hegel is considered in terms of the import of discus- 
sion of desire and theory, and the “desire for power” is 
introduced as a basic principle for social analysis. It is 
also a basic principle in Russell’s “expositions” of Dewey’s 
view. Embodiment of the ethical in the universe and sof- 
tening of self-assurance of control over the world are 
points of contention, and serve as bases for understanding 
Russell. They serve in an examination of critical points 
of his social theory. 





B. Dewey.— Dewey is not found to harbor a metaphysical 
preference, even though inquiry is to terminate in a “uni- 
fied whole.” Only if Dewey is guilty of precisely the con- 
version fallacy he condemns can he be said to have a meta- 
physical preference for the more organic world. Relative 
to making the world more organic, some basis for the 
charge can be found in Dewey’s writings. Passages quoted 
open up speculation on indeterminateness of the world, and 
this leads to consideration of human efficacy in the world. 
There is examined also (with this “provision for efficacy”) 
the sense in which a “unified whole” is preferred. The 
preference expresses opposition to determination of events 
by any one event. 

“Fallacy of conversion” is given fullest examination 
here because it is linked with emotional impact as an im- 
petus to conversion. That Dewey considers (in Human 
Nature and Conduct, at least) the world “at points and 
times” indeterminate is significant relative to his supposed 
metaphysical preference for the organic. It also bears up 
upon efficacy of human beings in “making the world more 
organic.” These considerations and the preceding ones 
are significant for attention to love of power. 

Indeterminacy concerns doubt, and this necessitates 
attention to “indeterminate situations” and plurality of 
problematic situations. “Desire” is presented in Dewey’s 
terms and directly in relation to the “organic.” 




















PART II: SOCIAL PHILOSOPHY 


The concerns 


A. Russell.— Russell’s definition of “power” and his po- 
lemic against solipsism and the “solipsistic effect” are 
examined, Marx and Hegel are examined in relation to 
each other, and specific objections to each are presented. 
Solipsism is a reflection of the urge to produce intended 
effects, and is the antithesis of belief in an external world. 
Stalin and Hitler are given an interesting, if dramatic, por- 
traiture as implications of solipsism. Hegel is viewed as 
the originator of a poor evolution theory, and his procedure 
is viewed as totalitarian in its very essence. 

Marx and Hegel are examined for embodiment of ethi- 
cal bias in the dialectic, together with the “glorification” 





of war (by Hegel) and of class conflict (by Marx). Marxian 
doctrine, in its vitalistic and “practical test” of truth ele- 
ments is repudiated. Discussion of these points empha- 
sizes Russell’s social theory by what is opposed. 


B. Dewey.— Dewey’s Freedom and Culture provides 
insight into Marxism and, of course, Hegel. The “scien- 
tific” aspect of Marxism is considered against a back- 
ground of the weight of the customary—a weight which 
extended from early relegation of science to an inferior 
realm to the point at which science, seeking prestige to 
stay alive, expressed a concern for a single all-embracing 
law. The effort is analogous to the notion of a single Cre- 
ator, a governing One. Fallacy of conversion is seen as 
fundamental. 

Dewey objects to isolation of a single factor as deter- 
minant of all others. Hence, “economic determinism” is 








_ repudiated. The principle problem for Dewey is to obtain 


an interaction enabling “release and maturation” of inter- 
active elements by each other. No charge of an urge to 
power can be substantiated where Dewey’s view is in ques- 
tion. Relative to the organic, it is shown that Dewey re- 
pudiates any notion of an Absolute Experience (a concern 
discussed in “Desire and Metaphysics”) and of assignment 
of institutions or cultures to place within that scheme or 
order. 


Discussion 


A. Russell.— Discussion of Russell opens with comments 
by Dewey. This necessitates consideration of Russell’s 
social theory relative to desires, to pluralism, and to 
harmony of desires. Russell joins Dewey in giving intel- 
ligence work to do under conditions of instability. 

We are led to examine the conditions of the emergence 
of totalitarianism and a power struggle. Russell’s “good 
life,” as one based on knowledge and inspired by love, is 
seen related to the question of knowledge and the expand- 
ing self in its narrow confines of space-time. 

The chief social problem is that of providing the great- 
est amount of social cohesion compatible with individual 
initiative. Russell thus maintains emphasis upon part-and- 
whole, finding danger to the individual person in the cum- 
bersome whole and in the block-theory approach to society. 





B. Dewey.— Dewey is examined for substantiation of the 
view that his is a “power” philosophy. His meaning for 
love and genesis of power is presented. An effort is made 
to determine the force of the notion that preformed dispo- 
sitions seek an outlet, turning the environment into accom- 
plice for their manifestations. The “unified whole” is 
examined in relation to the apparent “all-or-none” situa- 
tion developing from the foregoing. That each factor of a 
situation is to be released and matured destroys the “all- 
or-none” interpretation. 

The fallacy of conversion applies to current (and past) 
abstractions of “social” and “individual,” etc. These have 
been taken as “models,” prejudging the traits of experi- 
ence. A plurality of problematic situations replaces social 
dominance by a single orientation, the latter being instru- 
mental. This examination and that of the preformed dis- 
position open to consideration the bringing of ethical con- 
cerns under scientific method. Attitudes, etc., are inter- 
active factors and are thus observable in consequence. 

Dewey has grounds for repudiating Russell’s posi- 
tion. The latter philosopher seems to leave the attitudes 
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to accident, putting them beyond reach of objective 
judgment. 


PART IV: EDUCATION 


Russell 


Education is viewed through some writings on educa- 
tion, although emphasis is primarily upon gleanings from 
the preceding analyses and discussions. 

Russell urges expansion of Self through contemplation 
of the larger natural world. This enriches human life. 
Russell turns from narrow functional views. 

A mind somewhat skeptical but wholly scientific is to 
be fostered in young people to avoid enslavement ina 
cause and to enable them to ground their lives solidly in 
the facts of the world and to allow richer lives of satisfied 
impulses and desires. Natural credulity is not to be taken 
advantage of, nor is the child’s inability to check informa- 
tion given him to be used to enslave him. 

Development of unwholesome skepticism and cynicism 
is avoided through granting the child the chance to know 
the “seamy” side of life, while imbuing him with attitudes 
that will lead to a finer life. Example is significant in this 
task and, in the later years, acquaintance with the classical 
literature and the cultivation of speculation are fruitful. 

Thwarting of desires and impulses is avoided. Channel- 
ing of destructive or potentially destructive behavior and 
impulses is needed. As far as possible, the child is not 
to be thwarted, for thwarting will lead, in the long run, to 
his robbing others of happiness. The excellence of the 
whole depends upon the excellence of the individual. The 
intellectual disciplines provide for stability in times of 
dissolution of cohesive principles of social and individual 
behavior. The tendency to dominate has to be avoided. 
The life of love guides conduct. 

Social forces seeking to enslave the child are consid- 
ered against the background of Russell’s social theory, 

- and insistence of the organized party spirit is seen as a 
major danger. These forces gain effectiveness through 
supposition of alliance with the cosmos. The “life of free 
verse,” not the life of the heroic couplet” or “minuet,” 

the “liquid” life, not that of hard finality, is the end educa- 
tion has to achieve for its charges. 


Dewey 


Dewey is examined at the same points around which 
discussion of Russell turns. His view of the need for an 
expanding self, of relaxation from the habitual and the 
demands of self-aggrandizing attitudes are presented. 
There is need for a willingness to enlarge the self through 
identification with all consequences of one’s activities as 
their context changes. Their meaning and that of the other 
factors has to be determined. This determination opens 
the door to an upsetting of life, but it also occasions in- 
quiry. Furthermore, it occasions codperative effort and 
the achievement of a modified self, existing and acting in 
expanded form. 

Children must learn to examine the proposed and actual 
activities of their lives in a larger context of consequences. 
Absence of opportunity to gain expression serves as a con- 
dition for the surge of love of power. Thus, thwarting has 
effects much like those present for Russell. Specific in- 
tellectual disciplines and the all-important disposition to 





accept for growth the conditions of growth come to the 
fore, as quite contrary to narrow practicalism and disso- 
lution of the individual into his social functions. 

The foregoing points up inescapably the individual in 
the whole. Achievement of a “unified whole” is wanted 
and needed. The fallacy of converting some particular 
experience and inquiry into the pattern for the whole is 
brought out, and Dewey is seen to reject this conversion. 
He maintains abstraction and generalization, each involv- 
ing taking others’ points of view. A more stable life is 
thus achieved, and the struggle of one group to dominate 
the other is avoided. Here, then, is the basis for analysis 
of pressure groups acting to subvert the schools to partic- 
ularistic orientations. | 

In high diversity resides a “tower of Babel,” but against 
those who maintain that indoctrination into a single com- 
munity of orientation is the sole means of escape from 
disunion and disharmony, Dewey maintains that there is 
arbitrariness in the selection of some single tradition 
from the context. Genuine community, if it is to be 
achieved only as a result of grounding efforts and intel- 
lectual discipline and disposition in the conditions as they 
actually exist. Education, thus, has its task in providing 
the discipline and the disposition of genuine intellectual 
living in diversity. It does not have the task of inculcating 
a particular tradition. 
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THE EFFECT OF SELECTED FILM 
SEQUENCES ON INDIVIDUALS TOWARD 
NATURE AND ART FORMS 


(L. C. Card No. Mic 58-7275) 


Ronald James Farmer, Ed.D. 
The Pennsylvania State University, 1958 


The value of audio-visual aids for the development of 
aesthetic attitudes has not been thoroughly investigated. 
The purpose of this study was to determine whether mo- 
tion picture sequences constructed by the experimenter 
as a non-professional producer, could contribute to: (1) 
students’ increased sensitivity to nature and designed 
forms, (2) greater awareness of relationships between 
nature and art forms, (3) increased ability to imagine new 
designed forms. 

The experimental film sequences constructed for this 
study were organized in an attempt to stimulate the aware- 
ness of non-art college students to forms in art and nature. 
Audience involvement and feeling for the subject were 
sought through the use of a personal video presentation of 
emotional music and a brief hortatory type commentary. 
Both the audio and visual offered opportunity for the audi- 
ence to develop their own concepts. A special attempt was 
made to involve the viewer by appealing to his subjective 
féelings and experiences. 

The audience used to test the film was composed of 101 
college sophomores enrolled in the elementary curriculum 
and attending their first art course at the Indiana State 
Teachers College. This experimental group was composed 
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of two classes of 55 and 46 students. There was also a 
control group composed of 37 students that continued their 
typical experience, in and out of the art class, but without 
viewing the film. 

The three college groups were administered two tests, 
a multiple choice picture test to measure increase in 
awareness of relationships between nature and art forms, 
and a free response test to measure visualization of new 
designed forms from two nature forms. Five days after 
the three groups responded to the two tests and immedi- 
ately after viewing the film, they again responded to 
matched post-tests. The assumption was that difference 
in gains from the pre-test and the post-test would be as- 
sociated with the film viewing. 


Analysis of results 

The method employed for assessment of differences 
was the “t” ratio for difference between means. A signif- 
icant difference existed at the .01 level of confidence for 
the experimental groups according to: 





(1) the multiple choice test from pre- to post-tests. 
(2) the free response test from pre- to post-tests. 


(3) the combined experimental groups on both tests 
considered separately. 


(4) and between experimental groups for both tests. 


For the control group: 


(1) no significant difference was found between pre- 
and post-tests on the multiple choice test. 


(2) a significant difference was found between tests 
for the free response test. 


For a further guide a “t” ratio was determined for the 
differences in distributions of gains made by the experi- 
mental and control groups. These distributions of gains 
indicated a “t” ratio which was significant beyond the .01 
level of confidence for both tests favoring the experimental 
groups. 

The results of these findings indicated that the motion 
picture was associated with the experimental groups’ in- 
creased sensitivity to forms in nature and design, and 
awareness of relationships between these forms, as well 
as the ability to imagine new designed forms. The leading 
problem of the study was thus answered in the affirmative. 
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The purpose of this investigation was to study the re- 
lationship between certain intellectual and scholastic 





factors and pupil withdrawal from the secondary schools 
in Iowa. These factors were the intelligence test scores, 
the scores on the sub-tests of the Iowa Tests of Educa- 
tional Development, the high school grade point average, 
and the elementary grades scholastic record. A supple- 
mentary investigation was conducted relative to the tal- 
ented students in the sample population. 

The schools were grouped into the following size cate- 
gories: Group I, 10-99; Group II, 100-249; Group III, 
250-499; and Group IV, 500 and over. This was done to 
determine what relationship, if any, existed between the 
holding power of a school and its size. The number of 
schools necessary to insure at least a five per cent sample 
of drop-outs for any given year within each size category 
was then selected. This five per cent sample of drop-outs 
was then matched with an equal number of persisters with 
respect to (1) school attended, (2) sex, and (3) year of 
entry into the ninth grade. The years 1950, 1951, and 1952 
were used as the criterion for the student sample. 

The data on the individual students were obtained from 
the school records and from the files of the Iowa Testing 
Programs. With regard to the talented portion of the popu- 
lation, a specially designed questionnaire was administered 
to supplement the objective type of information found in 
the school records. 

The statistical technique of analysis of variance was 
utilized to investigate the differences between the male and 
female drop-outs and persisters among the various school 
size groups with respect to (1) the mean intelligence test 
scores, (2) the mean high school grade point averages, 
and (3) the mean scores on the sub-tests of the Iowa Tests 
of Educational Development. The elementary grades scho- 
lastic record was classified in such a manner that the chi- 
square test of independence was utilized as the preferred 
statistical technique. The extent of the relationship be- 
tween the drop-outs and persisters with respect to the 
elementary grades scholastic record was indicated by 
utilizing a contingency coefficient for each test. 

In order to find the best combination of factors charac- 
teristic of a drop-out, a multiple biserial correlation was 
performed for the four criterion variables of this study 
and for the selected criterion variables of extra-curricular 
activities, absence ratio, occupational level of the father, 
and educational attainment of the parents which had been 
utilized in a companion study. 

The conclusions derived from the analysis of the data 
were as follows: 

1. Drop-outs as a group can be differentiated from 
persisters as a group in mean scores on the basis of in- 
telligence quotients, high school grade point average, ele- 
mentary school scholastic record, and each sub-test of 
the Iowa Tests of Educational Development. 

2. Male drop-outs as a group can be differentiated 
from male persisters as a group in mean scores using 
intellectual factors alone. Female drop-outs can be dif- 
ferentiated from female persisters better when non-scho- 
lastic measures of absence and extra-curricular activities 
are added to the regression equation. 

3. There appears to be no difference between schools 
of different sizes with respect to mean scores on the in- 
tellectual and scholastic variables used in this investiga- 
tion. 

4. Talented drop-outs can be differentiated from tal- 
ented persisters in mean scores on the basis of high school 
grade point average and participation in extra-curricular 
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activities but not in terms of the Composite Score on the 
Iowa Tests of Educational Development, occupational status 
of the father, or absence ratio. 

Microfilm $4.05; Xerox $13.60. 314 pages. 
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It was the purpose of this study to investigate the effect 
of type of residence upon academic achievement of stu- 
dents at the State University of lowa. The major hypoth- 
esis tested was that there are no differences among the 
mean University grade-point averages for the hypothetical 
populations corresponding to the sample housing groups 
when statistical controls are applied to certain factors 
related to college academic achievement. 

The subjects of this investigation were 514 undergrad- 
uate men and 293 undergraduate women at the State Uni- 
versity of Iowa who enrolled in the College of Liberal Arts 
as freshmen in September, 1953, with no previous college 
experience and who progressed at a normal rate. Experi- 
mental groups for each full year of the four years in col- 
lege and for the four-year period were constituted accord- 
ing to the type of residence occupied by the subjects. The 
housing categories were: (1) residence halls, (2) frater- 
nities or sororities, (3) rooming houses, (4) homes, (5) 
married, and (6) changed housing. 

The criterion measures were University grade-point 
averages for the subjects included in the sample for each 
year of college and the cumulative grade-point average of 
the subjects in the four-year sample group. Factors which 
had been found to correlate highly with college academic 
achievement in other studies or which were popularly con- 
ceived to be related to college grades were considered as 
possible control variables. These were (1) high school 
grade-point average, (2) rank in high school graduating 
class, (3) size of high school graduating class, (4) age at 
matriculation, (5) combined education of parents, (6) oc- 
cupation of father, and (7) percentile rank on the Univer- 
sity placement tests. Data relative to all variables were 
gathered through the Office of the Registrar. 

Following an inspection of the inter-correlations and 
application of multiple regression procedures involving 
the proposed control variables, only high school grade- 
point average and percentile rank on the placement tests 
were retained for use in the multiple analysis of covari- 
ance in this investigation. By the technique of multiple 
regression the groups were, in effect, statistically equal- 
ized on the two variables retained. Multiple regression 
coefficients for the two control variables were obtained, 
and hence, adjusted mean University grade-point averages 
for the housing groups. The null hypothesis with respect 
to the differences among these adjusted means was tested 
by analysis of covariance. Tests were applied for each 





school year and for the four-year group, separately by 
sex, at the 5% level of confidence. 

It was concluded that the effect of type of residence 
upon academic achievement of male undergraduate stu- 
dents at the State University of Iowa is not made clear 
from the results of this investigation. Statistically signif- 
icant differences were found to exist among the adjusted 
mean University grade-point averages for the 1953-54 
freshman men’s housing groups and the 1956-57 senior 
men’s housing groups. However, no statistically signifi- 
cant differences existed among the adjusted mean Univer- 
sity grade-point averages for the men’s housing groups 
for the other years or for the four-year groups. 

It was concluded that the type of residence of women 
undergraduate students has no differential effect upon 
their academic achievement at the State University of Iowa. 
No statistically significant differences were found to exist 
among the adjusted mean grade-point averages of women’s 
housing groups for any school year or for the four-year 
groups. 

A secondary outcome of this study involved the analysis 
of data pertaining to the proposed control variables for 
purposes of describing and comparing the composition of 
the various housing groups. | 
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Statement of the problem.--This study deals with 
teacher selection procedures, turnover, and one of the 
major issues in instruction--problems related to the 
teaching of reading in a large city school system. The 
purposes of this study are: (1) to describe a group of suc- 
cessful candidates in terms of age, sex, previous experi- 
ence, and educational background; (2) to describe the group 
in terms of grades on the certification examinations, col- 
lege grade-point average, student-teaching grade, effi- 
ciency grade, and to determine certain relationships among 
these factors; (3) to describe the source of teacher supply; 
(4) to identify factors which cause teacher turnover; (5) to 
determine the nature and extent of problems related to the 
teaching of reading and to seek implications of these prob- 
lems for pre-service and in-service education of teachers. 

Procedure.--The group chosen for study comprised 
the 369 candidates who were successful in the Elementary 
School Certification Examinations for Teachers in the 
Chicago Public School System, September, 1952. The fol- 
lowing information was secured from the Records of the 
Board of Examiners and the Teacher Personnel Files: 
name of candidate; date of birth; grades on the examina- 
tions; high school attended; colleges attended; date of 
degree; semester hours and grades in practice-teaching, 
psychology courses, courses in the teaching of reading, 








science, and arithmetic; graduate work; graduate degree; 
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college grade-point average; teaching experience; business 
experience; types of leaves; reason for waiver or resigna- 
tion; efficiency rating as a teacher. 

A questionnaire related to the problems in the teaching 
of reading was designed to determine: (1) how many can- 
didates felt that their undergraduate preparation was ade- 
quate to handle successfully problems related to the teach- 
ing of reading; (2) the type of help needed and the kind of 
help received; (3) basic texts, supplementary materials, 
educational books, journals and periodicals used and the 
value and limitations of these; (4) where emphasis should 
be placed in helping teachers meet the instructional prob- 
lems in teaching reading. 

The Pearson product-moment coefficient of correlation 
was sought between: (1) grade on the major written paper 
and grade on the oral examination; (2) college-grade point 
average and grade on the major written paper; (3) student- 
teaching grade and college grade-point average; (4) stu- 
dent-teaching grade and efficiency grade. 

Results.--The results indicate: (1) a coefficient of 
correlation significant at the one percent level between 
college grade-point average and grade on the major written 
paper, between efficiency grade and student-teaching grade, 
between college grade-point average and student-teaching 
grade; (2) seventy-six percent of the successful candidates 
attended Chicago high schools; (3) marriage with accom- 
panying home responsibility and moving out of Chicago are 
the two main factors in teacher turnover; (4) problems in 
the teaching of reading center around: teaching word anal- 
ysis and comprehension skills; providing for the slow- 
learner and the gifted; meeting the interests, needs, and 
abilities of the group through appropriate activities and 
materials; and the correction and prevention of reading 
difficulties; (5) forty-three percent of the group felt that 
their undergraduate preparation in the teaching of reading 
was not adequate; (6) eighty percent of the group felt that 
emphasis in helping teachers meet problems encountered 
in the teaching of reading should be provided through in- 
service or consultant service. 

Conclusions.--The general conclusions are: (1) there 
is a positive but low order relationship between college 
grade-point average and grade on the major written paper, 
between efficiency grade and student-teaching grade, and 
between college grade-point average and student-teaching 
grade; (2) the source of teacher supply and factors which 
cause teacher turnover can be identified and have been 
presented for the Chicago schools; and (3) there is need 
for re-evaluation of pre-service and in-service education 
of teachers in the area of the teaching of reading. 
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This dissertation is concerned with some of the prob- 
lems of design and analysis faced by the person who under- 





takes to perform an experiment to determine the relative 
effectiveness of two different teaching methods and who 
elects to utilize cluster sampling in the selection of exper- 
imental groups. This type of sampling involves the prob- 
ability selection of previously organized or existing groups 
rather than the formation of groups by choosing individuals 
one-by-one according to some random procedure. 

Statistical analysis of data must be somewhat different 
when cluster sampling rather than, say, simple random 
sampling is employed. Initial non-chance differences be- 
tween the groups may be reflected in the observed differ- 
ence in their performance on the post-experimental cri- 
terion variable. The usual t-test or F-test is not appro- 
priate for use in the analysis of criterion data under these 
circumstances, since it is impossible to determine on the 
basis of criterion scores alone whether the post-experi- 
mental difference in group means is due to differential 
treatment effects or to systematic differences in interest 
or ability which were present at the beginning of the ex- 
perimental period. 

After a brief discussion of several methods of sampling 
which may be utilized in experimental studies, attention 
was directed to three types of designs and methods of 
analysis which have been found useful in the case in which 
cluster sampling is employed, namely, matching of indi- 
viduals on the basis of a variable related to the criterion, 
the use of group means as the basic data in the analysis of 
variance, and the analysis of covariance. These methods 
were critically reviewed and it was concluded that for the 
two-group case none are entirely satisfactory when cluster 
sampling has been utilized in the selection of experimental 
groups. 

In reviewing some of the theory of cluster sampling it 
was noted that the precision with which population param- 
eters may be estimated from cluster samples depends on 
the average homogeneity within clusters relative to that 
of simple random samples of individual elements from the 
same population. The intraclass correlation coefficient, 
P;, was introduced as a measure of this relative homo- 
geneity and the relationship of this coefficient to the analy- 
sis of variance was shown. 

A method of compensating for the effects of initial 
clustering of experimental groups was developed, a method 
which utilizes an initial intraclass correlation coefficient 
estimated from data on a pre-experimental concomitant 
variable. This method differs from those of matching and 
covariance in that it involves a correction applied to the 
F-ratio calculated on the basis of post-experimental cri- 
terion scores. Formulas were developed for two corrected 
F-ratios, F,, and F,,, each to be applied under certain 
explicitly stated conditions. Several problems in connec- 
tion with the use of this corrected F were identified and 
some progress was made toward their solution. The appli- 
cation of the proposed method was shown using both ficti- 
tious and actual data and an outline of attack on two re- 
maining problems was presented. 

Conclusions were that although the proposed method of 
analysis may not prove to have practical utility, it may 
suggest a possible approach to the development of a more 
satisfactory method than now exists. A method is needed 
which affords better control of factors involved in initial 
clustering and which can also be more simply conceived 
and applied by the research person than can existing 
methods of analysis in the cluster sampling case. 

Microfilm $2.00; Xerox $7.00. 146 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 1619 
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BETWEEN CHILDREN’S HOME ENVIRONMENTS 
AND THEIR SCHOOL ACHIEVEMENT 
IN WRITTEN ENGLISH 
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Richard Harvey Jervis Monk, Ph.D. 
University of Washington, 1958 


Supervisor: Dr. Henry R, Fea 


Research has shown that the home environment exerts 
an influence on the measured intelligence of children, It 
was the purpose of this study to ascertain whether environ- 
mental factors are also associated with school achieve- 
ment and to determine what home factors appear to have 
most influence. 

Seven hundred grade seven pupils in Burnaby, British 
Columbia, were studied. Their achievement in written 
English was determined by three independent ratings of 
composition samples they submitted. Home conditions 
were discovered by means of a questionnaire which the 
pupils answered. By calculating percentage differences 
between the superior and the lower achievers for the re- 
sponses to each item in the instrument and testing these 
differences by the critical ratio technique, it was possible 
to determine which home factors were associated with high 
achievement and which with low. 

It was found that children whose leisure-time reading 
was intensive, whose parents also did considerable read- 
ing and whose homes were well supplied with books tended 
to be superior writers. The type of reading done seemed 
to have less influence than the amount. Comic books were 
read extensively by both groups. There were more books 
in the homes of pupils who wrote better compositions and 
more magazines and newspapers in the homes of those 
who wrote poorer compositions. Concerning other forms 
of recreation it was found that greater differences occurred 
between the groups as to the degree of participation than 
the type of activity. The superior writers favoured a vari- 
ety of activities and tended to budget their time evenly 
among them whereas the poorer writers participated in 
few and tended to go to extremes in the amount of time 
spent on them. The only notable exceptions to this finding 
were that the former attended Church and Sunday School 
more regularly and more.of them played musical instru- 
ments. More of the latter were interested in sports. 
These three factors were found to be closely related to 
achievement. 

The socio-economic position of the family proved to be 
associated with the children’s proficiency in writing. 
Where the father was regularly employed in a business, 
managerial or professional capacity, achievement tended 
to be high. Where the home was large and the number of 
occupants small, it was also high. However, regular part- 
time jobs or work to bolster the family income was nega- 
tively correlated with writing. Whether or not the mother 
was employed had little apparent influence. The home life 
of the superior achievers was found to be well-ordered 
and the family relationships close. 

The groups differed significantly concerning their edu- 
cational and occupational plans. The better writers planned 
to seek further training after high school and were encour- 
aged to do so by their parents. The poor writers generally 
planned to leave school early or stated they would not go 





beyond high school. Significantly higher percentages of 
the better writers intended to enter professional occupa- 
tions, but the poorer writers said they would seek only 
skilled or simi-skilled employment. 

A noteworthy finding was that boys and girls appear to 
constitute separate populations with regard to written 
English at this grade level. Significantly higher percent- 
ages of girls made up the superior group. There was a 
close relationship found between intelligence and ability 
to write. 

It was found that the recreational activities of the par- 
ents had little relationship to pupil achievement, nor did 
the fact that parents participated in community work. Pupil 
membership in community or church-sponsored youth 
groups was not related. Other factors found to be not re- 
lated were physical handicaps, school attendance and for- 
eign language backgrounds. 
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The problem was a project in curriculum development 
and enrichment, involving finding and arranging appropri- 
ate community resources for use in common teaching units 
in general business. The purpose of the study was: (1) to 
use the units in general business as the curriculum frame- 
work for the study; (2) to seek appropriate community 
resources that could be used in relation to these units; and 
(3) to develop an instructional design combining the units 
in general business with appropriate community resources. 

The instruments employed in gathering data were: 
Survey of Teacher Use of Community Resources, Commu- 
nity Resources Inventory, Field Trip Plan Sheet, and Re- 
source Persons Inventory. 

Interview-visitation, recorded observation, correspond- 
ence, and inventory methods were used to gather data. A 
pilot project was used for procedural try-out of the study. 

A student service center was set up in the homeroom 
of the general business teacher; a daily log was kept in 
which was recorded the contacts made and information 
secured. 

A minimum of thirty firms was included in the inven- 
tory and data on seventy-five broadly representative re- 
source persons were processed in detail for the study. 

Resource group classification for Baytown was used 
as the basic framework for classifying and establishing 
an index file by instructional areas. Data were transferred 
from the several inventory forms to appropriate index 
cards following the system developed by Bottrell. Cross- 
references were maintained for those resources that could 
be uséd with more than one teaching unit. The various 
uses and activities in general business were the two de- 
termining factors in the arrangement of resources in re- 
lation to the units of the course. 

Data were also arranged to show the distribution and 
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kinds of resources found. In this process the data were 
treated as group data and were employed primarily for 
descriptive purposes. 

A master file index system provided a convenient and 
functional arrangement of community resources for use in 
teaching. 

Community resources are available in Baytown, but 
they had to be gathered, classified, and processed for use 
in the teaching of general business. 

There are many more businesses and resource persons 
who would be willing to help in the use of community re- 
sources in the schools if they were contacted. 

There should be a closer coordination between textbook 
information and actual life in the business community. 

There is an apparent trend for experiences to extend 
beyond the classroom in order for the students to learn 
more effectively. 

The teachers at Robert E. Lee do not make full use of 
available community resources. Very few knew the re- 
sources available for use in their subject. 

There is a definite need for a flexible arrangement of 
community resources information and for the availability 
of such information. 

The process resulted in not seventy-five resource per- 
sons but over six hundred twenty-five (625) people as pos- 
sible resource persons. Characteristically, this is the 
way the entire project gained in momentum. 

Cooperative efforts within the school staff and between 
school staff and community people will be needed over a 
period of years to arrive at a functional scheme of filing, 
reference, and use of community resources. 
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Purpose of the Study 


It was the purpose of this study to investigate four 
methods of teaching word recognition to determine which 
would be most effective for different children in classroom 
settings. 





Methods and Procedures 


Ninety-one pupils in the second and third grades of one 
elementary school constituted the sample group. A high 
degree of homogeneity characterized the group in age, 
grade placement, intelligence, and socio-economic back- 
grounds. | 

The four teaching methods selected were the visual, 
auditory, kinesthetic, and a combined method of the other 
three. A new instrument was devised for the study, The 
Group Teaching Methods Technique. 

Basically, this group technique consisted of a series of 
four formalized teaching lessons accompanied by testing. 








The technique could be characterized as a test-teach-test 
approach, since it was made up of a pre-test of word rec- 
ognition to determine the unknown words to be taught, the 
teaching lessons themselves, and a succession of post- 
tests following the lessons to measure the retention of the 
words which were taught. This delayed retention score 
was secured twenty-four hours after each teaching lesson. 
Each child had four such scores, one for each method. 
These provided the basis for comparison of the effective- 
ness of the various methods in each instance. 

The analysis of the data accumulated in the study was 
made in consideration of several main questions: 

1. Do children differ significantly in their retention of 
words according to the method of instruction in word rec- 
ognition? 

2. Can acriterion of choice be developed to determine 
which method of teaching is most effective for individual 
children? 

3. Do different teachers get comparable results when 
using the same teaching methods as defined within the 
limits of this study? 

4. Do teachers get varying results in their use of sev- 
eral methods as a consequence of their own personal ap- 
proach to the choice of method? 

The two main variables, teaching method and teacher 
performance, were studied statistically. The t test was 
used to examine the significance of differences between 
the use of the teaching methods by the five teachers and 
the significance of differences between the methods them- 
selves. 


Summary of Findings and Conclusions 





The major findings of the study were: 

1. No one method showed marked superiority over any 
other in the teaching of word recognition to second and 
third grade pupils. In the group setting all four methods 
were effective with certain children. 

2. Teacher variability did not produce superior learn- 
ing with any method under the controlled conditions of the 
study. Differences in skill, in background or training, or 
in preference for a particular method did not appreciably 
effect the results obtained by teachers in using the various 
methods. 

3. A criterion of choice was developed which enabled 
teachers to select the most effective teaching method for 
individual children. 

4. The Group Teaching Methods Technique, developed 
for this study, seemed to be an effective instrument for 
helping teachers to choose the most effective method for 
particular children. It provided a direct means for com- 
paring the learning of each child by each of the four 
methods. 

The findings pointed to the need for greater flexibility 
in the approach of teachers to the teaching of word recog- 
nition. Use should be made of all four methods based on 
the particular needs of individual children. This suggested 
that teachers should acquire greater familiarity with all 
methods in teacher-training institutions, in extra courses 
of study, and in programs of in-service training during 
the school year. Exploration into combinations and adapta- 
tions of the methods should lead to fruitful ways of enhanc- 
ing pupil learning. Additional study seemed indicated in 
the possible extension of the technique to fourth grade and 
selected first grade classes. A closely related question 
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would be how long to use the selected method for individ- 
uals indicated by this technique in the further planning of 
the instructional program. 
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PURPOSE: 

To evaluate the effect of an oral-visual presentation of 
a verbal group test of intelligence on a selected group of 
seventh grade pupils reading at varying levels of achieve- 
ment. 


METHOD OF RESEARCH: : 

The California Reading Test, Intermediate, Form BB, 
and the Lorge- Thorndike Intelligence Test, Verbal Battery, 
Forms A and B, were selected for the measurement of 
reading achievement and verbal intelligence. One form of 
the intelligence test was administered in the conventional 
manner; the other was administered to the same population 
after being adapted for an oral-visual presentation. The 
tests were administered to 400 seventh grade pupils from 
two public schools in Springfield, Missouri. Answer sheets 
furnished basic data for statistical analysis and interpre- 
tation. 

















SUMMARY: 
1. Coefficients of correlation computed between results 
of the tests were as follows: 


a. Between the reading test and the conventional intel- 
ligence test, + .89; 


. Between the reading test and the oral-visual intel- 
ligence test, + .83; 


. Between the conventional presentation and the oral- 
visual presentation of the intelligence test, +.85. 


2. The mean intelligence quotient of 109.94 derived 
from the oral-visual presentation of the intelligence test 
was slightly though significantly higher than the mean 
intelligence quotient of 106.01 derived from the conven- 
tional presentation of the intelligence test. 

3. The 100 pupils comprising the highest quartile of 
the reading test attained on the oral-visual presentation 
of the intelligence test a mean intelligence quotient of 
125.55, an intelligence quotient which was not significantly 
different from the mean intelligence quotient of 122.94 
derived from the conventional presentation of the intelli- 
gence test. 

4. The 100 pupils comprising the lowest quartile of the 
reading test attained a mean intelligence quotient of 96.43 
on the oral-visual presentation of the intelligence test, an 
intelligence quotient which was significantly higher than 





the mean intelligence quotient of 86.97 on the conventional 
presentation of the intelligence test. 

0. There was wide variation in the amount of change 
in intelligence quotients from the conventional to the oral- 
visual presentation of the intelligence test. Some individ- 
uals increased their intelligence quotients as much as 32 
points, while others decreased their intelligence quotients 
as much as 20 points. The changes in points in intelligence 
quotient were generally in favor of the oral-visual presen- 
tation of the intelligence test. 


CONCLUSIONS: 

1. Tests of reading achievement and verbal group tests 
of intelligence tend to a large extent to measure similar 
abilities. 

2. The oral-visual presentation of a verbal group test 
of intelligence will decrease to a limited degree the tend- 
ency for a test of reading achievement and a verbal group 
test of intelligence to measure similar abilities. 

3. In general, an oral-visual presentation of a verbal 
group test of intelligence will provide a measure of abili- 
ties similar to those measured with a conventional pres- 
entation of the intelligence test. 

4. In general, an oral-visual presentation of a verbal 
group test of intelligence will result in slightly higher 
intelligence quotients than will a conventional presentation 
of the intelligence test. 

). In general, the measurement of the verbal intelli- 
gence of the poor reader with an oral-visual presentation 
of a verbal group test of intelligence will result in intelli- 
gence quotients significantly higher than the intelligence 
quotients derived from a conventional presentation of the 
same test. 

_ 6. In general, there will be little or no difference in 
the results of a conventional presentation and an oral- 
visual presentation of a verbal group test of intelligence 
to superior readers. 

7. Analysis of group data in terms of averages alone 
will frequently obscure the achievement of individual 
pupils on standardized tests of reading achievement and 
tests of verbal intelligence. 
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The study was an analysis of normative-survey and 
correlation methods of certain factors influencing class- 
room teacher participation in and attitudes toward guid- 
ance in the State of Washington. It was based on data from 
sample of 1956-57 public school personnel. The sample 
consisted of 436 teachers, 171 counselors, and 111 princi- 
pals in Washington State. Ninety-three per cent of the 
sample consisted of personnel from secondary schools. 

Seventy-one per cent of the 173 schools requested to 
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participate in the study do so. These schools enrolled 51 
per cent of the state’s secondary school population. 
1. The major sources of data were: 

a. A ninety-five item participation-in-guidance 
questionnaire standardized by chi-square tests of the judg- 
ments of 72 guidance experts. 

b. Two attitude-toward-guidance scales standard- 
ized by the Edwards-Kilpatrick scale-discrimination tech- 
nique. 

c. Participants’ identification sheets. 

d. Minnesota Teacher Attitude Inventories admins- 
tered to teacher participants scoring in the upper and 
lower quartiles of the attitude-toward-guidance scale. 

e. Documents provided by district, county, and 
state educational officials. 

2. The procedures followed were: 


. Standardization of the participation questionnaire. 


. Standardization of the two attitude scales. 

. Selection of the sample. 

. Completion of the survey. 

. Initial examination and tabulation of the data. 

. Administration of the Minnesota Teacher Attitude 





Inventories. 

g. Codification of data to facilitate their transfer 
to IBM cards. 

h. Sorting, distributing, and analyzing the data with 
IBM machines, 

i. Selecting, by the Horst iteration method, bat- 
teries of optimal predictors of the single criterion, partic- 
ipation score. 

j. Calculation of the multiple regression equations. 

k. Correlation of the predicted and the achieved 
participation scores for another sample of 131 secondary 
teachers. 

3. The major findings of the study were posited on 





data secured from secondary school personnel. They were: 


a. Teachers were actively participating in guidance. 
Their frequency of participation rate was satisfactory for 
79 of the 95 activities considered. 

b. Their participation scores ranged from 80 to 
378. The actual range was 78.4 per cent of the theoretical 
range, 49 to 429, fs 

c. Scalable attitudes toward guidance were identi- 
fied. Attitude scores ranged from 39 to 75. The theoret- 
ical range was 0 to 75. 

d. Teachers’ attitude scores were significantly 
correlated with their participation scores. 

e. Women, married women, married men, and 
holders of graduate degrees had significantly higher mean 
participation scores than had their counterparts. 

f. Junior high teachers had higher mean participa- 
tion scores than had senior high teachers. 

g. Teachers of twenty-five of 69 combinations of 
thirteen subjects differed significantly in mean participa- 
tion scores. 

h. Graduates of eight of 27 combinations of state 
institutions differed significantly in mean participation 
scores. 

i. Teachers’ mean participation scores did not 
differ significantly by certification, and/or by supervisory 
experience. 

j. Women had significantly higher attitude scores 
than had men. 

k. Teachers’ mean attitude scores did not differ 
significantly by marital status, experience, certification, 





subjects taught, type of secondary school, graduate degree 
status, or institution(s) conferring degree(s). 

l, From among the seven pre-selected predictors 
of participation scores, the two optimal ones were the 
teacher’s attitude score and years of experience. 

m. A multiple regression equation with the two 
aforementioned predictors as independent variables pro- 
vided predicted participation scores that were significantly 
correlated with the achieved scores. The coefficient of 
correlation of 0.39 was significant at the 0.01 level. 

n. Ninety-three per cent of the variations in partic- 
ipation are not accounted for by the two optimal predictors. 

o. Teachers who had scored in the upper quartile 
of the attitude scale had significantly higher mean scores 
on the Minnesota Teacher Attitude Inventory than had those 
who had scored in the lower quartile. 

p. Counselors who had graduate degrees, who spent 
at least one-half of their time in guidance, and who had 
the services of certain guidance specialists, were found 
to be significantly higher in mean attitude scores than 
were their counterparts. 

q. Principals who taught in junior high schools and 
who had the services of certain guidance specialists were 
found to be significantly higher in mean attitude scores 
than were their counterparts. 
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Associate Professor T. R. Porter 


The purpose of this study was to discover and to de- 
scribe trends in science education in a sample of public 
secondary schools in Iowa. The data were collected by 
two methods; a questionnaire returned by administrators 
and teachers in a random sample of 215 Iowa high schools, 
and a personal visitation of 185 science classes and an 
interview with 132 teachers in 60 of the 215 high schools. 
For purposes of comparisons between groups of schools, 
the schools in the study were divided into four groups, 
according to enrollments. The enrollment interval for 
Group I schools was from zero to 99 students; Group I, 
100 to 249 students; Group III, 250 to 499 students; and 
Group IV, above 500 students. 

The study was an attempt to describe the status of 
science education in Iowa high schools, not to rate individ- 
ual schools or teachers. It was a description of various 
aspects of science education such as trends in the science 
curriculum, observations of instructional methods and 
facilities, and investigations into the status of the science 
teacher. 

A study of the science curriculum revealed the follow- 
ing major findings. Science enrollments increased from 
57.41 per cent in 1933-1934 to 59.45 per cent in 1957-1958. 
Since 1934 the percentage of students enrolled in general 
science, biology, chemistry, and physical science in lowa 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 1623 





high schools had increased, while in physics and physiology 
it had decreased. Schools which alternated science courses 
were investigated and the findings increased the total num- 
ber of schools which offered science courses. Few schools 
were engaged in curriculum planning, particularly in 
schools under 500 in enrollment. Most of the teachers 
observed followed a basic textbook. 

In observing facilities and instruction, science refer- 
ence books were found to be in short supply in the Group I 
and Group II schools. Most of the textbooks used were no 
more than five years old. Equipment and science class- 
room facilities were limited in Group I and II schools. The 
average amount of money budgeted per student enrolled in 
science was $1.99. 

Concerning instruction, over 50 per cent of the assign- 
ments given were limited to pages in a single text. The 
most common classroom activity observed was recitation. 
General science experiments were mostly a demonstration 
type. Where laboratory work was observed, the students 
followed directions from and recorded observations ina 
laboratory manual. There was a trend away from fixed 
laboratory periods. Over 65 per cent of the teachers used 
community resources. Fifty per cent of the teachers gave 
a test once a week. About 47 per cent of the schools had 
a science club and some schools held local science fairs. 
Problems in science teaching as cited most frequently by 
science teachers were individual differences, lack of equip- 
ment, lack of facilities, and lack of time for improving 
experiments and demonstrations. 

The status of the science teacher was investigated. 
About 40 per cent of the science teachers were making four 
or more preparations. Some science teachers, particularly 
in schools under 250 in enrollment, were teaching science 
courses with no preparation in the course. About 14 per 
cent of the teachers did not meet approval standards as set 
by the Iowa Department of Public Instruction. Few teach- 
ers had graduate preparation in science. Some schools 
helped share expenses for science teachers to attend pro- 
fessional science teacher meetings. The average salary 
of science teachers in this study was $4,455.75 for the 
1957-1958 school year. 
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The primary purpose of this study was to determine 
whether there are important differences inselected paren- 
tal background factors between scholastically talented 
high school graduates who continue their education in de- 
gree granting institutions and those who do not. The term 
“scholastically talented” refer to high school graduates 
who rank between the 75-99 percentiles both in their final 
class standing and on the Henmon-Nelson Test of Mental 
Ability. 





Two related problems were: to determine the amount 
of stability of the post-high school plans of a group of scho- 
lastically talented graduates and to report on the specific 
activities in which they were engaged in the fall of 1957. 

These data were obtained from a state-wide survey 
made in the spring of 1957 of approximately 35,000 Wis- 
consin high school seniors who answered questionnaires 
concerning their post-high school plans and family back- 
ground. Using a sample of about 5,500 of these seniors, 

a survey of their parents in the fall determined what they 
were then doing and furnished additional family background 
data. From this sample, 772 or ninety-seven per cent of 
those who qualified as scholastically talented were selected 
for this study. There were 312 boys and 460 girls. 

Using the chi square technique, differences between 
the college-going and non-college subjects were deter- 
mined concerning the influence of the following parental 
background factors on their post-high school educational 
decisions: 


. highest level of education attained by the parents 

. occupation of the father 

. economic status of the family 

. parental encouragement to attend college 

. parental influence on post-high school plans as eval- 
uated by the children | 

. parental opinions on the value of a college education 


It was found that significantly more parents of college- 
going than non-college subjects: 


1. graduated from college 
2. held professional, executive, managerial, and official 
positions (fathers) 


3. were economically above average 

4. encouraged their children to attend college 

o. considered college worth the financial sacrifice, so- 
cially advantageous, and a guarantee of a more 
satisfying life 


It was also found that significantly more parents of 
non-college subjects than of college subjects: 


1. did not attend high school 

2. were engaged in agriculture and factory work (fathers) 

3. could not help finance their children’s college educa- 
tion 

4. did not encourage their children to attend college 


There were-no differences between the college-going 
and non-college subjects concerning the amount of influ- 
ence they stated their parents had on their post-highschool 
plans. 

A high degree of stability was noted between the college 
plans and work plans of these subjects and their realiza- 
tion. There was also a high degree of stability in the boys’ 
military plans and the girls’ non-degree school plans. 

In the fall the majority of the subjects entered degree 
granting institutions. Proportionately more boys than girls 
enrolled, and over half of both sexes chose publicly sup- 
ported schools in Wisconsin. Many more girls than boys 
entered non-degree schools or sought employment. 

This study pointed out the extent to which certain paren- 
tal background factors help influence the post-high school 
educational decisions of scholastically talented youth. Fur- 
thermore, it showed that there is.a high degree of stability 
in the college-going plans of both male and female high- 
ranking graduates. These findings should prove helpful to 
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those charged with the responsibilities of guiding scho- 
lastically talented youth and planning programs of higher 
education for them. 
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STATEMENT OF THE PROBLEM 


The purpose of this dissertation was to study the prin- 
ciples involved in the establishment of school bus trans- 
portation routes, and to develop some policies which could 
be used by local administrators in the planning and opera- 
tion of school bus routes. The principles studies covered 
such aspects as maintenance, drivers, ownership of vehi- 
cles, insurance, and establishment and operation of the 
route, and particular attention was given to the conditions 
more or less peculiar to and characteristic of Nebraska. 


PROC EDURE 


Information was secured from several state departments 
of education and the United States Office of Education. The 
library resources were utilized and administrators both in 
Nebraska and elsewhere who operated successful trans- 
portation programs were contacted. The statistical data 
presented dealing with Nebraska was taken from the sta- 
tistical reports filed by school officials with the Nebraska 
State Department of Education. 


FINDINGS 


Ample evidence was found that certain basic policies 
should be established in every school district operating 
bus routes. Some of these basic policies are: 


1. All buses used in the transportation of pupils shall 
be district owned and operated. 


. The superintendent of schools shall tentatively lay 
out the proposed routes and determine the size or 
sizes of vehicles to be used. 


. All vehicles purchased shall meet the Minimum 
Standards for School Busses as published by the 
National Commission on Safety Education, National 
Education Association. 


. All drivers must pass such physical examinations 
as are required by the appropriate state department 
of education. 











. All drivers must be legally qualified and have good 
traffic records. | 





6. The superintendent shall be responsible for the ad- 
ministration of the bus program. 


. All bus routes shall be approved by the board of 
education. 


. Routes shall be arranged so that no child rides over 
one hour per day under normal operating conditions. 


SUGGESTIONS FOR FURTHER STUDY 


There are areas of additional study in the field of trans- 
portation which would be of interest to administrators op- 
erating bus programs, such as in the field of insurance. 
There seems to be a wide variety of insurance purchased 
by school districts. In the discussions with the adminis- 
trators, the writer had developed the feeling that most ad- 
ministrators and boards are subject to the selling ability 
of local insurance agents. 

Another area which should be studied is the problem of 
maintenance. One of the big questions at the present time 
is, at what point does it become economically sound to 
retain the services of an individual to supervise the main- 
tenance of school buses? Also, how many buses should be 
in a fleet before a district owned garage is operated? 

A third area for future study could be a consideration 
of reasonable and feasible amount of time for traveling by 
means of school buses in sparsely settled regions. Such 
regions as have long distances between residences whether 
or not road conditions are good present difficult if not im- 
possible conflicts in terms of recommended time limits 
for transportation. If they are to be kept in accord with 
present standards, it would seem advisable to develop 
principles which would apply specifically to such areas. 
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Statement of the Problem 


The problem was to study the existing situation in the 
financing of public school building construction in the state 
of Washington and to consider the changes or modifications 
needed in the laws, the tax structure, and the methods 
whereby the local school districts provided capital outlay 
funds for the school facilities needed in the state. 


Method of Research 


The descriptive method of research was employed. 
Data-gathering devices utilized were the questionnaire and 
interview. Financial data on 449 school districts in Wash- 
ington were obtained from the county treasurers of the 
thirty-nine counties. These data pertained to the school 
district valuations for 1958 and outstanding bonded indebt- 
edness as of October 1, 1957. Data were compiled on the 
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amount of bonds sold, the interest rate paid, the building 
fund millage levied, and the bond redemption millage levied 
by districts from 1952 to 1957. 


The Present Status of School Construction Financing 
In Districts of the State of Washington 


Based upon enrollment forecasts of the State Census 
Board, data of the State Board of Education, and data from 
school reports, it was calculated that between 7,560 and 
11,407 classrooms would be needed in Washington by 1965. 
The cost of needed facilities for the years 1958 to 1965 
inclusive was calculated to be between $272,000,000 and 
$397 ,000,000. 

A total of 55 districts in the state of Washington pro- 
vided capital outlay funds by voting excess building fund 
levies, 102 sold bonds, and 143 districts combined bonding 
and special levies for capital outlay during the period from 
1952 to 1957. A total of 149 districts had not voted either 
bond levies or building fund levies in the five-year period. 

Bond indebtedness for capital outlay was incurred by 
294 school districts in the state. The median indebtedness 
of these districts was 6.85 per cent of their valuations. 

The median millage levied by 299 school districts for 
capital outlay for the five-year period from 1952 to 1957 
was 27.56 mills. Ten districts levied a millage in excess 
of 90.1 mills for the five-year period. 

In 1955-56 there were 220 special tax levies and bond 
levies voted by school districts in Washington. 

The average interest rate on school bonds increased 
from 2.507 per cent to 3.503 per cent during the period of 
1952 to 1957 in the state of Washington. 

The 40 per cent requirement to validate an election 
enabled non-voters to defeat some school financial propo- 
sitions. 

In the state of Washington school districts depended 
upon the property tax entirely for their local tax revenue 
for capital outlay purposes. The tax base in Washington 
had partially shifted from the property tax to excise taxes. 
In 1953 the assessment ratio for the state was 19.6 per 
cent, whereas the Constitution required property to be 
assessed at 50 per cent of its true and fair value. 

Investments of the State Finance Committee provided 
a market for one fourth of the bonds sold by school districts. 


Recommendations 


1. Amend the Constitution to permit school districts 
to vote excess levies for capital outlay for a period offrom 
one to six years or not more than one to ten years. House 
Joint Resolution No. 4 which permits operation levies for 
two years and capital outlay levies for six years, should 
be supported in the November, 1958, general election. 

2. Amend the Constitution to eliminate the 40 per cent 
requirement for validation of an election. 

3. Amend the Constitution to change the requirement 
of a three-fifths majority for excess-levy and bond elec- 
tions to a simple majority. 

4. The ad valorem property tax should be applied ac- 
cording to the Constitution. Either the property revalua- 
tion should be continued until provisions of the Constitution 
are met or the legislature should find some other means 


of providing that. property be assessed at 50 per cent of 
its value. 


0. Inequities in the assessments existing between 
classes of porperty and between the counties should be 
eliminated. 

6. Extend the property tax to cover intangible property 
and place receipts from this tax in a current state capital 
outlay fund for use in the purchasing of school bonds or 
for state assistance in school construction. 

7. As an alternative to placing a tax on intangibles, 

a tax might be applied to the income received from 
intangibles. 

8. As an alternative to the assessment of property at 
00 per cent of its value and to the extension of the property 
tax, a flat-rate personal net income tax might be applied. 
This would be a long-range solution to the state’s financial 
problems. An alternative proposal would be to place an 
excise tax on federal income taxes paid. 

9. Establish a State School Bond Agency or authorize 
the School Emergency Construction Commission or the 
State Finance Committee to purchase school district bonds 
and to appropriate building funds to local districts from a 
state capital outlay fund. 

10. School directors and administrators should work 
for and support the recommended constitutional and legis- 
lative changes. 

11. School directors and administrators should encour- 


‘age a continuous study of school building needs in the state 


so that current and long-range needs are identified.’ 

12. The feasibility of school districts issuing revenue 
bonds should be given further study. 

13. School directors and administrators should strive 
to use pay-as-you-go methods of financing capital outlay 
as a long-term economy. 
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1, The State Board of Education is now making a state- 
wide survey of school building needs and the number of 
obsolete classrooms will be ascertained by inspection, 


A THEORY OF ADMINISTRATIVE LEADERSHIP 
FOR CONTEMPORARY EDUCATION 


(L. C. Card No. Mic 58-7102) 


John Lewis Forbes, Ed.D. 
Michigan State University, 1958 


The purpose of this study was to develop a comprehen- 
sive and verifiable theory of administrative leadership for 
contemporary education which might serve as a general 
frame of reference for empirical research in this special 
field. It was assumed that general theories of this sort 
serve to stimulate research in a given field of inquiry and 
serve also as a base for relating the results of empir- 
ical testing into a logical, internally-consistent body of 
knowledge. 

This inquiry was premised upon an explicit concept of 
theory which held that (a) a theory begins with an opera- 
tional definition of an empirical phenomenon, (b) a theory 








brings a set of relevant assumptions to bear upon the defi- 
nition, and (c) a theory is constructed by drawing explicit 

inferences from the assumptions toeach part of the defini- 
tion and casting these inferences in theform of predictions. 
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about the nature of the phenomenon defined. It was as- 
sumed in this inquiry that theories are never true or false, 
only useful or not useful, since theorizing ends with the 
creation of predictions. Utility of a theory depends upon 
the comprehensiveness of its definition, the relevancy of 
its assumptions, hence the comprehensiveness of its pre- 
dictions about the nature of the phenomenon with which it 
deals. Ultimately, the usefulness of a theory depends upon 
its capacity to generate predictions which are true when 
tested in the world of reality. 

The literature of educational administration was used 
as a base for constructing an operational definition of lead- 
ership in this investigation. Selected literary works from 
preceptual psychology were shownto be relevant toatheory 
of leadership: hence these were made to serve as a base 
for deriving a set of assumptions for the theory. 

Working from the assumptions that (a) it is possible to 
construct an operational definition of administrative lead- 
ership in education from pertinent research literature 
which is more comprehensive in its inclusion of relevant 
aspects of this empirical phenomenon than any of the oper- 
ational definitions contained in all of the major studies 
reported in this field to date, (b) that a set of assumptions 
about human growth and development abstracted from se- 
lected work of Prescott Lecky, Donald Snygg and Arthur 
Combs, and Robert Bills are relevant for theorizing about 
administrative leadership in contemporary education, it 
was hypothesized (c) that from a set of assumptions about 
human growth and development abstracted from selected 
works of Lecky, Snygg and Combs, and Bills, it is possible 
to derive at least one prediction about every aspects of 
administrative leadership in contemporary education that 
is included in its operational definition. This hypothesis 
was substantiated upon investigation. 

The theory derived in this study was found to be useful 
in terms of some of the criteria for utility assumed at the 
outset of the inquiry. Even so the theory had a number of 
limitations which detracted from its usefulness. These 
Suggested ways in which a more useful theory can be built; 
using pertinent research literature as a base for defining 
leadership in education, for example, resulted in theoreti- 
cal predictions which were too abstract to be of real use 
to educational administrators and professors of educational 
administration. The assumptions from perceptual psychol- 
ogy also appeared to be limited in scope. It seemed rea- 
sonable to suppose that a more useful theory of adminis- 
trative leadership for education could be constructed by 
(a) defining this phenomenon on the basis of problems of 
administration perceived by administrators, other people 
involved in educational systems, and by teachers of edu- 
cational administration; (b) by utilizing a set of assump- 
tions that were broadly inclusive of knowledge about human 
behavior integrated from the several social sciences; and 
(c) by employing the intelligence and energy of all inter- 
ested researchers in theory construction through a central 
research organization rather than to build a theory through 
the efforts of one individual. 
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NEBRASKA THROUGH THE 
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This study was undertaken to determine the effect upon 
the schools of Nebraska resulting from the various Federal 
projects for which privately-owned land was secured by the 
Federal government through the right of eminent domain. 

To gather the necessary data (1) assessment records, 
tax lists, and legal records of the affected counties were 
used to obtain the acreage and valuation losses to the 
schools of Nebraska; (2) the valuations, enrollments, and 
mill levies of school districts which had lost real property 
through Federal acquisitions and/or which had experienced 
increased enrollments as the result of Federal projects 
were studied; (3) FWA, RSF, and other Federal and state 
records were examined to secure the necessary informa- 
tion concerning Federal and state assistance given the 
impacted schools; (4) graphs, tables, maps, and photo- 
graphs were used to further insure authenticity to the study; 
(5) personal visitations to the different projects gave a 
better understanding of the effect of the projects upon the 
affected schools. 

The techniques just enumerated were used in connection 
with the four ordnance depots, which removed 97,025.23 
acres from tax rolls; the eleven air bases and the three 
prisoner of war camps, which removed 20,816.63 acres 
from tax rolls; the ten flood control and irrigation proj- 
ects, with a loss of 62,941.09 acres to school districts; 
and the ten housing projects, from which came a consider- 
able portion of the Federally-connected pupils requiring 
education in Nebraska’s schools. 

Ample evidence was obtained to indicate that the Fed- 
eral acquisitions through the right of eminent domain have 
affected 124 Nebraska schools in 26 counties, by removing 
180,249.95 acres of privately-owned land from the tax 
rolls, having an assessed valuation of $6,354,424. Eight 
school districts were eliminated, sixteen school districts 
were forced to merge, and one hundred school districts 
continued as independent, though impaired, units. Increased 
enrollments resulting from the Federal impact have been 
felt primarily in the larger city schools, which have borne 
the brunt of the Federal impact. The Federal government, 
in recognizing its educational responsibility for these Fed- 
erally-connected children, has provided aid primarily under 
the Lanham Act, P.L. 874, and P.L. 815. Under these 
three Acts, Nebraska schools have received $7,622,668.00. 
Federal and state assistance has materially aided the af- 
fected school districts for 39,763 known Federally-con- 
nected children. 

There is a high correlation between the changes in en- 
rollment and valuation of a school and the extent and mag- 
nitude of a Federal project. Many social and educational 
problems have resulted from the various Federal impacts. 

The study indicates the need for (1) the continuation of 
P.L. 874 and P.L. 815; (2) having residents on Federal 
property belong to some school district; (3) providing 
means whereby personnel living on Federal property may 
be taxed for school purposes; (4) a uniform tax removal 
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plan for the acquisitions of property in connection with all 
Federal projects; (5) provisions for compensating impacted 
school districts for the loss of both real and personal prop- 
erty; (6) a unified lease rental program for all Federal 
projects; (7) a study of lease land rental laws of other 
states; and (8) a study of the legal aspects of questions 
arising from Federal acquisitions. 
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This study is concerned with the development of a sug- 
gested handbook to be used as a guide in the organization 
‘and use of lay citizens advisory committees in the public 
elementary and secondary schools of Louisiana. The nor- 
mative survey method of research was employed. A ques- 
tionnaire was sent to 275 principals of combination high 
schools, 58 parish supervisors and 64 parish superintend- 
ents. The data rendered by those participating in this study 
are arranged in tabular form. 

A suggested handbook for the organization and use of 
lay citizens advisory committees in the public elementary 
and secondary schools of Louisiana constitutes the con- 
clusion to this study. 

This investigation is concerned with several phases of 
lay citizens advisory committees, namely: (a) determining 
the attitude of school administrators toward the committees, 
(b) determining the purposes of the committees, (c) deter- 
mining the desirable qualifications for members of the 
committees, (d) determining the advantages of organizing 
and using the committees, (e) determining the objections 
to the use of the committees, (f) determining the functions 
of the committees, (g) general data concerning the organ- 
ization and use of the committees, and (h) special data 
concerning the lay citizens advisory committees located 
in 47 schools which are included in this research. 

Of the 147 school principals participating in this study, 
only 47 of them reported that there was a lay citizens ad- 
visory committee organized to work with their schools. 

It was the opinion of 68.4 per cent of the groups contribut- 
ing to this study that to encourage and initiate lay citizens 
advisory committees offers one of the most effective ways 
to gain the interest and concern of laymen in the affairs 
of public schools. 

The following aspects of lay citizens advisory commit- 
tees are included in the suggested handbook: (a) purposes 
of the committees, (b) selection of the committee members, 
(c) obtaining representative membership in the commit- 
tees, (d) qualifications for members of the committees, 
(e) size of the committees, (f) terms of office of the mem- 
bers, (g) election of officers for the committees, (h) num- 
ber of committee meetings to be held each year, (i) pre- 
cautions to observe in using the committees, (j) relationship 





of committee to the parish school board, (k) the pattern of 
operation of the committees, (1) the functions of the com- 
mittees, (m) study groups of the committees, (n) eval- 
uation of the committees, (0) advantages of using the 
committees, (p) objections to the use of the committees, 
(q) the constitution for the committees, and (r) an example 
of an organizational pattern for the committees. 
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This study was concerned with the public junior college 
movement in Georgia with emphasis on trends. The pur- 
poses of the study were to show the historical development 
of the public junior colleges in Georgia, to develop the 
theory and philosophy of the junior college movement, and 
to show trends in curriculum and administration. Criteria 
were developed for the appraisal of the public junior col- 
lege program in Georgia and recommendations were made 
for the improvement of the junior colleges in the state. 

Data for the study were secured from previous and 
current junior college catalogs, Georgia laws, field trips 
to the public junior colleges, and interviews with officials 
of the colleges. Interview forms and tabulation sheets 
were used to collect and tabulate data. These were tested 
through use in a pilot study of a junior college. Trends in 
curriculum were obtained by listing course offerings in 
twelve areas and tabulating courses included in each area 
in catalogs of the nine public junior colleges at five-year 
intervals from 1937-38 to 1957-58. Trends in adminis- 
tration were obtained through study of junior college rec- 
ords and reports found in business offices of the colleges 
and through interviews with administrative staffmembers. 

The findings of this study support the conclusion that 
Georgia has not yet developed a state-wide plan for its 
public junior colleges. Five of the nine public junior col- 
leges are under the control of the Board of Regents and 
have no local trustees; three are under city control and 
one is under the joint control of a county and city. Only 
junior colleges controlled by the Board of Regents receive 
financial support from the state. 

The public junior colleges were not as democratic as 
the criteria demanded. Junior college administrators were 
authoritarian in their administration. Opportunity for 
participation in planning by faculty members, students, 
and citizens of the community was often lacking. Only 
two of the nine public junior colleges have local, elective 
boards of trustees. The colleges were not close to the 
people in terms of planning, participation, and control. 

Course offerings increased 80 per cent in the twenty- 
year period from 1937-38 to 1957-58. Data in course of- 
ferings indicated a definite trend toward terminal educa- 
tion. The largest increases in course offerings were in 
the terminal fields of business education and industrial 
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arts. Data from the nine public junior college catalogs 
and from interviews with junior college presidents indi- 
cated that terminal, college transfer, and adult education 
curriculums were available in seven of the nine public 
junior colleges of Georgia. 

Data concerning teacher personnel support the con- 
clusion that junior college faculties fail to meet the stand- 
ard of academic preparation set by accrediting agencies. 
The continued use of instructors without degrees, the large 
number of instructors below the Master’s degree level, 
and the lack of instructors with training beyond the Mas- 
ter’s degree level support this conclusion. 

Data concerning tuition and student fees support the 
conclusion that where the state participates financially in 
junior college education, fees are generally low. Fees in 
city and county junior colleges were usually higher than 
those in the colleges under the University System. The 
junior colleges under the University System are financed 
primarily through state appropriations. The junior col- 
leges under city and county control are financed largely 
through students’ fees. 

The following basic recommendations are made: 

1. The State of Georgia should inaugurate a plan for 
the development, supervision, finance, and promotion of 
public junior colleges. Such a plan should make provision 
for local control. State junior colleges should be removed 
from the University System. Surveys of population con- 
centrations should be made to determine needs for public 
junior colleges. 

2. Staff members, students, and citizens of the com- 
munity should have a greater part in planning programs, 
determining purposes, and establishing curriculums of 
the public junior colleges. 

3. The academic preparation of the instructors of the 
public junior colleges should be increased to meet the gen- 
erally accepted standard of a Master’s degree. 

4. Student fees should be greatly reduced or entirely 
eliminated from public junior colleges. The state should 
make available additional funds for the support of the public 
junior colleges. 
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ATTITUDE CHANGES IN SYRACUSE RESULTING 
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The purpose of this study was to determine whether 
participation in Project activities had resulted in the growth 
of attitudes conducive to improved community living on 
the part of the people who had been associated with the 
Community Education Project in Syracuse, Nebraska. 

An interview schedule consisting of both structured 
and unstructured questions was developed. Four experi- 
mental groups were constituted. Groups 1 and 2, together 
consisted of a random sample of the population of the com- 
munity. Groups 1 and 3 were composed of people who 





served on committees of the Nebraska Community Educa- 
tion Project. Groups 2 and 4 were composed of people 
who had not served on these committees. Group 4 con- 
sisted of a random sample of the population after the ex- 
clusion of persons in Groups 1, 2, and 3. A pre-test was 
administered to Groups 1 and 2 in 1955. A post-test was 
administered to all groups in 1957. During the interim 
period, the members of Groups 1 and 3 served on com- 
mittees in which they undertook to analyze the needs of 
the community and to develop plans for the solution of 
problems which they felt to be important. 


Findings resulting from the study 


. There were statistically significant differences on the 
structured questions. The project groups showed much 
greater improvement than the non-project groups in 
assessing needs. 


. Statistically significant differences were observed in 
the need images of the respondents. The project groups 
showed evidence of five times as many changes in this 
regard as the non-project groups. 


. There were statistically significant differences in the 
concept of individual responsibility in community de- 
velopment. The Project groups showed evidence of 
moving toward a concept favoring direct personal action 
in the community, while the non-project groups showed 
evidence of ambivalence in this regard. 


. Statistically significant differences were observed in 
the extent of individual involvement in community proc- 
esses. The project groups were more able to correctly 
and completely state the current status and past history 
of the needs of the community. They were also able to 
more correctly identify the leaders of the community. 


. Statistically significant differences were found in the 
ability of the project groups to define methods and 
techniques in satisfying needs. 


. Dramatic changes were observed in the leadership 
structure of the community. Five of the ten identified 
leaders in 1955, who were opposed or neutral to the 
project, were replaced, in the eyes of their fellow citi- 
zens as leaders, by five new people--all of whom were 
publicly identified with the project. 


Conclusions of the study 


. Educators can work directly in the community in an 
effort which will produce immediate and positive changes 
in the attitudes of the people of the community. 


. Attitude changes take place in a relatively short period 
of time when experiences of an educational nature are 
provided. 


. Changes in attitude are distributed widely in a commu- 
nity, being manifest not only in the people with whom 
the experimentor works directly, but throughout the 
entire community. 


. Educators can provide a setting in which new leadership 
can be trained to replace obsolescent or reactionary 
leaders within a much shorter period of time than has 
been assumed by previous investigators. 
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SIGHT-READING AND EAR-PLAYING ABILITIES 
RELATED TO THE TRAINING AND BACKGROUND 
OF INSTRUMENTAL MUSIC STUDENTS 


(L. C. Card No. Mic 58-5901) 
John R. Luce, Ed.D. 
The University of Nebraska Teachers College, 1958 


Adviser: Walter K. Beggs, Ph.D. 


The Purpose and Procedure of this Study 


The purpose of this study has been to determine the 
relationship between instrumental music students’ abilities 
to sight-read music and to reproduce immediately music 
which they hear. Also, certain student characteristics 
were correlated with the scores on sight-reading and ear- 
playing. } 

Original sight-reading and ear-playing tests as well as 
a student interview were administered individually to 98 
instrumental music students, grades nine, ten, and eleven, 
in Lincoln Northeast High School. Band instruments tested 
included flute, clarinet, alto saxophone, cornet, baritone 
horn, and trombone. Violins and cellos were tested from 
the orchestra. 

The student characteristics of kinds and amounts of 
music instruction as well as music goals were provided by 
the student interview. Kinds of music instruction included 
private instruction on the instrument tested, total private 
hours, regular school instrumental class hours, school 
instrumental group hours, instrumental group hours, music 
group hours, and total music hours. The student charac- 
teristic of leadership status was supplied by instrumental 
music instructors’ classification. Other student charac- 
teristics, intelligence quotient scores and mental ages, 
were acquired from school cumulative records. 


The Conclusions of the Study 


1. A significant relationship between sight-reading and 
ear-playing was found for all students. 


. Although the sight-reading test was constructed so that 
theoretically the items were progressively more diffi- 
cult, 37 students sight-read theoretically more difficult 
music, while not achieving success at easier levels. 


. Students’ intelligence quotients and mental ages had a 
high relationship to sight-reading and ear-playing 
leadership status had the highest relationship to these 
skills. 


. Of the amounts of instruction, instrumental group hours, 
school instrumental group hours, and total private hours 
are the most highly related to sight-reading and ear- 
playing. 


- In order of significance, the characteristics predicting 
sight-reading and ear-playing were mental age, student 
leadership status, and school instrumental group hours 
for boys. 


- In order of significance, the characteristics predicting 
sight-reading and ear-playing were student leadership 
status, school instrumental group hours, total private 
hours, mental age, and student music goals for girls. 





Recommendations Growing Out of the Study 


. Research concerning sight-reading pitch and rhythm 
patterns should be carried out to determine the suc- 
cessive levels of complexity from the point of view of 
the learner. 


. The importance of the ear in musical performance indi- 
cates that experiments should be made in spending as 
much time in teaching ear-playing as sight-reading. 


3. Methods for teaching ear-playing should be devised. 


. If further experiments indicate that a special emphasis 
on ear-playing develops better musicians, then a new 
emphasis upon the development of this skill may be 
appropriately placed in the curriculum of the school. 


. Teachers may supplement their knowledge of students’ 
experiences with a consideration of mental age to the 
musical task to be performed. 


. So far as developing the tested skills, students should 
be encouraged to participate in instrumental music 
groups inside and outside of school. Additional special 
instrumental music groups should be included in in- 
strumental music programs of schools. 


Further studies concerning these skills should be made 
with improved testing instruments. These tests need 
to extend to younger and older students. 
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The purpose of the study was to determine the major 
handicaps that interfere with effective guidance in second- 
ary schools throughout the nation and to discover ways in 
which schools may overcome these handicaps. 

The procedure followed in the study involved: 


1. A review of the literature pertinent to the historical 
background of guidance and its status in American 
education with emphasis upon obstacles that have 
been encountered in the organization and adminis- 
tration of guidance programs. 


2. A survey of existing guidance practices in 432 public, 
general high schools in the 48 states. Schools were 
divided into three groups according to size - 150 
and under, 151 to 400 and 400 and over. Information 
obtained concerned the size of the school, whether 
or not the school had an organized program of 
guidance, length of time the program had been in 
operation, guidance functions performed, person in 
charge of guidance, and handicaps to guidance en- 
countered. 
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3. A collection of data from guidance authorities, from 
literature and from information supplied by the 
schools participating in the study as to ways in 
which the various handicaps have been, or could be, 
overcome. 


Results of the study indicate that most secondary schools 
in the nation carry on some guidance functions. Many 
schools that had no organized program of guidance carried 
on some guidance functions. The study indicated that about 
one third of the schools had no guidance program and many 
others had only a limited program. 

Other indications were: 


1. Guidance was more common in the large schools 
than in the middle sized, and more common in the 
middle sized than in the small schools. 


. Large schools had programs the longest in duration. 
A majority of middle sized and small schools had 
programs iess than five years in length. 


. Most schools kept some kind of cumulative records. 
A fairly large percentage of schools did some test- 
ing. A relatively low percentage of schools did ef- 
fective counseling and conducted a follow-up of drop- 
outs and graduates. 


. Large schools generally had a vice-principal in 
charge of guidance. Many had a director of guid- 
ance whose principal duty was the administration 
and supervision of guidance. In the middle sized 
schools the principal was most often in charge of 
guidance. The small schools were about equally 
divided between the superintendent and principal 
as the person in charge of the guidance program. 


. Teachers inadequately prepared for the type of guid- 
ance needed was the most commonly mentioned 
handicap. This was listed by a high percentage of 
schools of all sizes in all parts of the country. 


. A staff too busy to properly carry on guidance func- 
tions and lack of money to adequately support a guid- 
ance program were other handicaps that were listed 
by a relatively large percentage of schools. 


The following conclusions seemed to be substantiated 
by the study: 


1. A much higher percentage of small schools indicated 
they did not have a guidance program than indicated 
they were too small to carry on guidance. Some 
small schools appeared to have excellent guidance 
programs. 


. The high percentage of small and middle sized 
schools with guidance programs less than five years 
would seem to indicate schools of that size are show- 
ing increased interest in guidance. 


. The handicap of inadequately prepared teachers can 
be overcome in part by employing teachers whose 
qualifications would indicate they could contribute 
to the guidance program. Teachers should probably 
receive more preparation for guidance in their pro- 
fessional preparation. Most schools probably could 
and should conduct inservice training for teachers 
to better prepare them for guidance. 


. The staff may be too busy for guidance because of 
lack of staff to carry out the work load. The staff 





may be too busy for guidance only because guidance 
is relegated to a position below too many other ac- 
tivities in importance. Overcoming the handicap 
may involve understanding the importance of guid- 
ance and better planning, scheduling and budgeting 
of time. 


. Generally, adequate financing is possible if there 
is a full realization of the benefits of an effective 
guidance program. It is recognized that some dis- 
tricts are too weak financially to support adequately 
any of the functions of education. In these cases only 
redistricting and/or a broader base of financial 
support would make an adequate school program 
possible. 
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The purpose of this study is to evaluate the issues dis- 
cussed and the principles of law enunciated in court cases 
and attorney-general opinions since 1845, pertaining to the 
curriculum or courses of study in the public schools of the 
United States of America. | 

The judicial and attorney-general opinions, following 
the documentary-analytical method of research, were lo- 
cated through the medium of legal indices. An analysis of 
those opinions, as found in the official reports, resulted in 
the classification of 106 cases and the crystallization of 
69 principles of law, covering numerous and widely diverse 
subjects of legal controversy. 

All principles of law, as enunciated by the courts and 
attorney-generals, were categorized into six major divi- 
sions of curricular “rights, responsibilities, and authori- 
ties,” each of which, as a distinct element of the problem, 
being treated specifically in separate chapters of the study 
as follows: state authority, local school district authority, 
authority of local school official or teacher, the rights of 
parents, the rights of citizens and taxpayers, and Federal 
authority or jurisdiction. 

The actual number of cases covering any particular 
“authority” touching upon the curriculum or courses of 
study, does not of itself imply any comparative impor- 
tance, because one appellate court decision may be just as 
important as another. Each is important in its relation- 
ship to the curriculum, since the courts have supported 
One as impressively as the other. 

In the 112 years of our country’s history covered by 
this study, despite six major wars and numerous economic 
and political crises, the cause of education, as related to 
legal decisions, has always gone forward with increasing 
benefits and opportunities for the children, and consequent 
justifiable hopes for the fulfillment of the highest destiny 
of our land. 

Through various graphic illustrations at the end of each 
chapter, there will be found specific and cumulative findings 
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and possible trends as related to each ‘right or authority” 
chronologically, geographically, and as to subjects and 
courses of study in the curriculum. 

In discussing the many varied subjects which form the 
bases for the principles of law which have emerged from 
the cases embraced in this study, the author has given, 
where available in legal reports, detailed facts which led 
up to the decision. It is imperative that school people know 
the facts in previously adjudicated cases which bear some 
resemblance to circumstances they presently face; for, it 
has been noted that issues have often been repeated, though 
in some altered form, in various school districts through- 
out the nation. Thus, school officials may avoid legal con- 
troversy over the curriculum which, after all, is the very 
heart of the educational program. 

This study was undertaken in the hope that it might 
encourage school executives especially, and all school 
people, generally, to give much needed attention to school 
law, particularly to court cases and other legal proceed- 
ings, for the benefit such research may bring to educational 
leaders in guiding them in the realization of their never- 
ceasing desire to improve instruction and learning in the 
schools. . 

It is through that never-flagging desire to improve edu- 
cational programs that the people may be assisted in gain- 
ing the maximum opportunity which will make them always 
better American citizens. The inspiration to accomplish 
those objectives in the educational field can come only 
from true reverence for education, a sacred trust in the 
American people, an unrestrained love for children, and a 
sense of total responsibility to God. 
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This study was designed to determine the extent, pur- 
pose, and degree of option of expenditures of personal 
funds by teachers of Western Pennsylvania for purposes 
related to the profession of teaching. Three basic ele- 
ments of the problem were studied, namely; the extent of 
expenditure, the degree of option concerning the expendi- 
ture, and the purpose of the expenditure. In each of the 
elements the following classifications of expenditures were 
considered: Instructional Aids, Professional, Social, Spe- 
cial Apparel, and Others. There were 17 items of expend- 
iture identified in the four classifications. 

The study was delimited to the expenditures for the 
year 1956-1957 of teachers from schools belonging to the 
Tri-State Area School Study Council. The schools of the 
council are located in an 80-mile radius about Pittsburgh, 
Pennsylvania. In order to analyze further the data, ex- 
penditures of teachers were grouped according to the po- 
sition of the teacher as: kindergarten, grades 1-6, grades 
7, 8, 9 and grades 10, 11, 12. 





A questionnaire was mailed directly to the teachers of 
participating schools of the Council. Two pilot studies 
were used in preparation of the questionnaire. Of the 1000 
questionnaires mailed from a stratified random sample of 
7000 names, 454 usable returns were compiled. Besides 
questions concerning expenditures additional information 
was sought with regard to the college degree earned by 
the teacher, the type of teaching certificate held, whether 
the teacher had an opportunity to requisition supplies, and 
the amount of requisitioned supplies received. 

The information was recorded according to the grade 
taught by the teachers and the purpose of the expenditure 
in each classification along with the degree of option 
concerning each expenditure. In presentation the infor- 
mation was analyzed according to the following major 
headings: The Professional Status of the Teacher, Requi- 
sition and Supplies, Expenditures and the Degree of Option 
of the Expenditures, and Purpose of the Expenditures. The 
following items were considered in each classification: 


INSTRUCTIONAL AIDS SOCIAL 


Parties or Treats Pr —"? 

' Community Organizations 
Field Trips 
Classroom Materials Community Functions 

Contributions or Gratuities 
PROFESSIONAL School Athletic Events 
Professional Organizations Student Sales or Drives 
Professional Meetings Entertainment of School 
Additional Education Officials 


io pata Literature SPECIAL APPAREL 
Special Clothing 
OTHERS Special Equipment 

















Teachers were asked to specify the exact purpose of 
each expenditure in addition to the other information. The 
purposes were listed along with the number of teachers 
listing the purpose. | 

This study revealed that nearly all the teachers stated 
they had an opportunity to requisition supplies and that 
they received nearly all the supplies that they requisitioned. 
In spite of this there were expenditures by some teachers 
in all the classifications of expenditures. There were no 
items of expenditure which could be considered unique to 
a particular group of teachers. For instance, all teachers 
spent money for parties or treats and most of the teachers 
feel this action was “voluntary” on their behalf. Where 
the degree of option was expressed as “expected” the 
amount of the expenditures was less than where the degree 
of option was “voluntary.” This study also revealed a 
humanitarian side of the teacher in the concern expressed 
for students by purchases of items for the welfare of the 
student. The teacher’s largest average expenditures were 
for items of professional growth such as: additional edu- 
cation, travel, and professional literature. Teachers spent 
an average of $227.00. ; 

The teacher was concerned by the many duties that 
must be performed and the many roles by which the achieve- 
ment of the teacher is judged by the public. Yet a teacher 
with more than 10 years of experience tends to withdraw 
from the conceivable desired community activities of the 
teacher. This study also revealed that the procedures, 
time of year for requisitioning supplies, and the amount of 
information available to the teacher were not as desirable 
as the teachers would like to have had. 

Teachers did have expenditures of personal funds for 
purposes related to the profession. 
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A COMPARATIVE STUDY OF FRESHMEN 
ENTERING THE PUBLIC JUNIOR COLLEGES 
AND THE STATE-SUPPORTED COEDUCATIONAL 
SENIOR COLLEGES OF MISSISSIPPI 
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Dorothy Alyne Rice, Ed.D. 
Michigan State University, 1958 


The purpose of this study was to determine what dif- 
ferences, if any, exist between freshmen entering Missis- 
sippi white county-district type public junior colleges and 
Mississippi white state-supported coeducational senior 
colleges in the following areas: (a) social status, (b) eco- 
nomic status, (c) academic aptitude, (d) education of par- 
ents, (e) place of residence, and (f) educational and voca- 
tional plans. Three major questions developed from an 
analysis of the problem: 

1. What is the present status of junior and senior col- 
lege freshmen in each of the selected factors ? 

2. Are there significant sex differences within both 
the junior and the senior colleges? 

3. Are there significant differences among both the 
junior and the senior colleges as well as between the two 
groups ? 

The investigation was limited to freshmen who entered 
the thirteen white county-district type public junior col- 
leges and the four white state-supported senior colleges 
of Mississippi in the fall of 1956. A questionnaire was 
constructed and mailed to these schools for administration 
to all entering freshmen. The schools returned 4,563 com- 
pleted questionnaires: 1,875 by the senior colleges; 2,688 
by the junior colleges. The schools also provided the test 
score made by each freshman on a standardized test of 
academic aptitude. All senior colleges and ten junior col- 
leges provided usable test scores. 

The data were categorized and tabulated for each factor 
by sex, by school, and by type of school. Rational analysis 
was used to appraise the nature and extent of the observed 
differences. The statistical tool used to determine the 
Significance of the differences was the chi-square test of 
independence. The z statistic was used to test the hypoth- 
esis of no difference between the means of the distributions 
of academic aptitude test scores. 

The results of the study justified the acceptance of the 
main hypothesis that significant differences do exist be- 
tween freshmen who enter junior colleges and freshmen 
who enter senior colleges in each of the factors studied. 
The results also supported the following statements: 

1. Junior colleges tend to enroll significantly more 
students from the lower socio-economic levels than do 
senior colleges. 

2. Junior college freshmen as a group make signifi- 
cantly lower scores on tests of academic aptitude than do 
senior college freshmen. 

3. The educational level reached by the parents of jun- 
ior college freshmen is significantly lower than the level 
reached by the parents of senior college freshmen. 

4. No important differences exist between the sexes 
except in the area of educational and vocational plans. 

0. Significant differences are found among both the 
junior and the senior colleges as well as between the two 
groups. 

The results of this research tend to uphold the present 
policy of developing and maintaining a strong system of 





junior colleges as well as senior colleges in Mississippi. 
Other implications of the findings relate to the need for 
intensive self-study by each institution, the need for fur- 
ther study of curricular offerings, the need for reappraisal 
of the educational programs for women, and the need for 
improved guidance and counseling services at every level. 
It was suggested that further research was needed (1) to 
study the effects of socio-economic status and educational 
background of parents on the motivation and aspiration 
level of students, (2) to determine factors responsible fcr 
the high attrition rate in junior colleges, (3) to ascertain 
what modifications in methods of instruction and in cur- 
ricular offerings are made necessary by the character- 
istics and needs of junior college freshmen, and (4) to 
study the special problems of commuting students. 
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STATEMENT OF THE PROBLEM 


The purpose of this study was to discover the best 
means of communication between administrators and teach- 
ers in order to create an understanding of current educa- 
tional problems in Nebraska. Practices in communication 
between administrators and teachers were studied in Ne- 
braska Class III schools. Principles of communication 
between administrators and teachers were developed and 
good practices were listed. 


PROCEDURES 


The literature was reviewed for two purposes: (1) to 
acquaint the writer with an understanding of the literature 
in the field and help identify the problem, and (2) to de- 
velop a list of good practices in communication between 
administrators and teachers. 

The chief school officers of seven mid-west states were 
requested to list administrators and their schools which 
do a good job in communication between administrators 
and teachers. 

The twenty-nine school administrators of schools listed 
by the chief school officers of the seven mid-west states 
were each sent a letter and a questionnaire containing the 
list of good practices developed from the literature. Ten 
returned completed questionnaires. These administrators 
were asked to indicate whether they in their schools fol- 
lowed each practice, and whether they considered this 
practice “desirable,” “unimportant,” or “undesirable.” 

Using the information gathered from the literature and 
the teri selected school administrators, a list of principles 
in communication between administrators and teachers 
was developed. 

Questionnaires were sent to 146 Nebraska Class II 
schools, as listed in the Nebraska Educational Directory 
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of 1957-1958, and their responses were compared with the 
responses of the ten selected school administrators from 
several mid-west states. Of the 146 Nebraska Class III 
school administrators sent questionnaires, eighty-eight 
returned completed questionnaires. On the basis of this 
comparison, conclusions were drawn and recommendations 
were made. 


FINDINGS 


1. More of the selected schools followed nearly every 
practice than did the Nebraska Class III schools. 

2. In only one practice, stating participants work, eat, 
and live together, the selected school administrators indi- 
cated only 70 per cent followed this practice although more 
than 80 per cent had considered it “desirable.” 

3. In eighteen cases Nebraska Class III school admin- 
istrators indicated less than 80 per cent of them followed 
a practice which over 80 per cent had considered “de- 
sirable.” 

4. In thirty-five cases Nebraska Class III school ad- 
ministrators indicated that less than 80 per cent of their 
schools followed a practice which is considered “desirable” 
by at least 80 per cent of the selected school administra- 
tors. These practices are listed below. 

General Practices: Cooperative planning, search for 
leadership, and voluntary participation in communications. 
Teachers’ Meetings: Furnishing teachers with back- 
ground material, making attendance optional, keeping min- 
utes, teacher participation, and using variety in meetings. 
Workshops: Few Nebraska schools used workshops. 

Committees: Electing committees and using commit- 
tees for varied purposes. 

Bulletins: The format and mechanics of the bulletin. 

Teacher Conferences: Professional reading being rec- 
ommended and keeping of records. 

Experimentation: Few Nebraska schools used experi- 
mentation. 


RECOMMENDATIONS 


It is recommended that the administrators of Nebraska’s 
schools take note of the principles in communication de- 
veloped in this study in establishing or evaluating their 
programs. 

It is recommended that techniques in communication 
be stressed in graduate classes in education in colleges 
and universities training school administrators. 

Professional groups may use this topic in conferences 
which school administrators attend. 

It is suggested that studies be made in more detail in 
each of the following areas: teachers’ meetings, work- 
shops, committees, teachers’ handbooks, bulletins, teacher 
conferences, experimentation, and other areas of commu- 
nication between administrators and teachers. 
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The problem. The purpose of this study was to deter- 
mine the use which has been made of audio-visual media 
in the public relations of state tax-supported colleges of 
teacher education. A second aim was to determine an es- 
timate upon the effectiveness of these media, one with 
another, -.as indicated by their users. 

The method. The descriptive survey method was used. 
After a comprehensive review of related literature, a 
questionnaire was mailed to 243 state tax-supported col- 
leges of teacher education which held memberships in The 
American Association of Colleges for Teacher Education. 
The questionnaire dealt with five areas: organization and 
administration, relative use and effectiveness, groups to 
whom media were directed, features of the educational pro- 
gram interpretedthrough audio-visual media, the use of ra- 
dio and television, and a description of effective public rela- 
tions programs in which audio-visual media had been used. 

Conclusions. It was determined that most public rela- 
tions departments in state tax-supported colleges of teacher 
education were directly associated with the presidents’ 
offices. In most institutions there was little relationship 
between public relations and audio-visual departments. 
Responsibility for radio and television is widely scattered. 
A wide variety of audio-visual media has been used in 
many of the colleges. 

The most used audio-visual media in public relations 
were, in the order named, flat pictures, tape recordings, 
sound films, display boards, slides, charts and maps. 
Those who used these media indicated that they thought 
motion pictures most effective. They also ranked others 
in descending order of effectiveness as follows: flat pic- 
tures, slides, display boards, tape recordings, and charts 
and maps. Many institutions have produced and used col- 
lege made films and slides. A large majority of the insti- 
tutions have used radio and television, many extensively. 
Some informants thought these media to be their most 
effective public relations approaches. | 

Radio and television are most often associated wit 
speech or public relations departments. Most institutions 
spent less than ten per cent of their budget for these media. 
Time on commercial stations was in all cases free. 
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The purpose of this study was to focus attention upon 
the present organization of the school in terms of the 
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traditional basic instructional unit--the class. Specifically, 
the assumption that the optimum sized class within that 
school is, for the attainment of the greatest gain in sub- 
ject matter achievement, approximately 25 pupils was 
questioned. Through this examination, suggestion can be 
made as to whether the present scheme of organizations 

is either the best or the only possible method of organi- 
zation in terms of the greatest potential services available 
to the students. 

The procedure used to question the assumption was to 
obtain the gain in achievement over a one year period, as 
measured by the California Achievement Battery, of 1100 
elementary school students. First, examination was made 
of the relationship between class size and achievement 
gain. Second, examination was made of the relationship 
between the mean ability level of the class and achieve- 
ment gain. These relationships were examined in terms 
of the particular subject matter areas as well as for par- 
ticular levels of ability, as determined by IQ test scores. 
Statistical procedures included chi-square and partial 
correlation. 

It was felt that the need stated by the education pro- 
fession for classes not exceeding approximately 25 pupils 
may be a generalization which is, in fact, applicable nei- 
ther to all students nor to all subject matter areas. Ifthis 
assumption as to the need to maintain a class size of 25 
pupils appears to be without basis in terms of its univer- 
sality, then support would be given to leadership exerted 
in a move to provide for the consideration of alternative 
methods of organizing the elementary school. 

Results included: 


1. For students ranking below the 20th percentile on 
basis of IQ scores, the relationship between class 
size and achievement gain is generally positive. 

For Arithmetic Reasoning and Total and for Reading 
Total it is significant at the .05 level. 


.. For students ranking above the 60th percentile on 
basis of IQ scores, the relationship between class 
size and achievement is generally negative, but not 
statistically significant. 


. The low ability students are least apt to exceed the 
median gain made by members of the low ability 
group when they are members of classes of a low 
mean ability. 


. For the high ability students, there appeared to be 
no general relationship between gain in achieve- 
ment and the mean ability level of the class of which 
they were members. 


. For the entire sample, the partial correlations 
between class size and achievement gain with IQ 
held constant were positive for the Arithmetic 
scores; negative for all others. Only Reading Com- 
prehension was significant at the .01 level. 


The implications of this study for further consideration 
of elementary school organization with consequential in- 
creased services to the student are concerned with the 
established practice of maintaining classes of a uniform 
size throughout the day. Although there is some limit as 
to the number of students who may be assigned to a class, 
the range of this number may well be greater than that 
now accepted as desirable. 

At least two things may result from an increase in the 





size of the class under certain conditions. First, it will 
release part of the time of another teacher for more in- 
dividual work with those students who need such attention. 
Second, the per capita time spent on certain non-instruc- 
tional details such as making assignments and distributing 
materials will be lessened. Both of these should mean 
increased time for that essential element of individualized 
instruction. Microfilm $2.00; Xerox $3.00. 55 pages. 
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The writer made an investigation of certain personnel 
practices and policies pertaining to the professional staff 
members in selected four-year private colleges located 
in Georgia. The major purposes of the dissertation were 
these: (1) to determine these practices and policies and 
(2) to evaluate them in terms of broad areas of evaluative 
criteria selected from a review of the current literature. 
Another purpose of the study was to make recommenda- 
tions which would assist the administration and faculty of 
private institutions to lay the foundation for better results 
in the area of faculty personnel practices and policies. 

An interview procedure containing 152 items was the 
primary instrument used in the study. The writer pre- 
pared the questions in the interview procedure from a 
survey of the literature. He held interviews with admin- 
istrators, staff members, and students in the eleven se- 
lected private institutions. Other data used in the study 
were the printed materials of the institutions. After the 
author summarized the obtained data and tabulated those 
inquiries which involved statistics, he used statistical 
measures to present some of the findings. 

The major findings were these: 

1. The eleven selected private institutions studied 
needed to improve their personnel practices and policies. 
Moreover, the size of the college and the number of staff 
members seemed to determine the extent to which the 
institution spelled out personnel practices and policies. 

2. The selection and appointment procedures of these 
eleven institutions presented a pattern of marked uniformity. 
The candidate’s ability to meet the basic educational needs 
of the institution was the primary consideration in his 
selection by the school officials. Other factors considered 
by the administrators were age, sex, marital status, reli- 
gious faith, education, experience, philosophy of life, and 
political and fraternal affiliations. The terms of appoint- 
ment were consistent among the institutions. The chief 
administrator or his representative either gave the new 
staff member a contract at the time of appointment, or he 
wrote the new appointee a letter. In both contract and 
letter the terms of appointment were explicit. 

3. The institutions closely interwove the factors of 
evaluation, rank, and promotion in rank. The evaluation 
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of staff members was, in the main, informal and subjective. 
Moreover, opinions of the staff members were not an inte- 
gral part of the evaluation procedure. All eleven institu- 
tions had the traditional faculty organization for classifying 
the staff members by rank. They based the promotion 
policies, which were most flexible and diverse, oninformal. 
and subjective evaluation procedures. 

4. The standards of the Southern Association of Col- 
leges and Secondary Schools, the regional accrediting body, 
largely governed the conditions of work. 

5. In matters of staff welfare: (a) ten of the institutions 
had tenure policies which were satisfactory to the various 
faculties and administrations; (b) all institutions had re- 
tirement programs; and (c) ten institutions had programs 
for leaves of absence. 

6. One of the great needs of these schools was in- 
creased salaries for faculty. Only one of these institutions 
paid salaries for all ranks which equaled or exceeded the 
national median salaries for the various ranks. 

7. Four institutions had programs for the in-service 
growth of the faculty. 
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PURPOSE 

The purpose of this study was to determine the tech- 
niques of handling a public school bond issue in order to 
secure as low an average interest rate as possible. 

The study purposed to determine the practices followed 
by Missouri public schools in bond issues and to compare 
these practices to those recommended by bond experts. 
The study also purposed to determine the information 
about the districts supplied by Missouri public schools 
and to compare this information to that desired by buyers 
of Missouri school bonds. The study also purposed to 
make comparisons between the decisions and practices 
recommended by bond buyers and by bond experts. 


METHOD OF RESEARCH 

Between July 1, 1955, and November 1, 1957, there 
were 161 Missouri public school districts, in existence 
October 1, 1957, who had registered bond issues of $50,000 
or more in the office of the state auditor. Questionnaires 
were sent to the present superintendents of these 161 dis- 
tricts; 125 superintendents completed the questionnaires 
resulting in a return of 77 per cent. Between the dates 
named, twenty-five bond buyers now in business, bought 
two or more issues. Eighteen of the twenty-five completed 
opinionnaires resulting in a return of 72 per cent. The 
experts were five men dealing constantly in the field of 
serial bonds from school districts; none of these men 
were purchasers of bonds. 


SUMMARY 
Bond experts opposed selling bonds before the election, 
advised the employment of bond attorneys before any legal 


action regarding the bond issue, recommended advertising 
the sale by sending out written information about the school 
district to prospective buyers and, if the issue were of a 
stated minimum, by printing the Notice of Sale in The Daily 
Bond Buyer. They also advised that all sales be competi- 
tive by sealed bids and that each bid include net interest 
cost. Over half of the school districts studied had followed 
the recommended procedures. 

Fifty-nine per cent of the school districts studied had 
or planned to invest bond money.- 

A sample was developed of the information that should 
go into a prospectus to be sent all prospective bidders. 
Each item showed the percentage of bond buyers desiring 
the information and the percentage of times it had been 
included in written information issued by the sixty-one 
school districts studied who had sent out such information. 

A majority of both bond buyers and bond experts agreed 
on the added interest cost of callable bonds, advised that 
each district issue information to bond buyers at least two 
weeks before the sale and chose no month in which to avoid 
a bond sale, 








> 


CONC LUSIONS 

1. Good management of a bond issue can result in sub- 
stantial savings to the taxpayers of a school district--as 
much as $21,000 to $25,000 in twenty years of a $300,000 
bond issue. 

2. Boards of education in the Missouri public school 
districts studied need assistance in planning and conducting 
bond issues. 

3. Approving bond attorneys have assisted schools in 
planning bond issues in addition to advising on legal pro- 
cedures and rendering legal opinions. 
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Problem. 








The purposes of this investigation were to determine 
the methods and procedures used in planning and coordi- 
nating the University Interscholastic League literary events 
in the junior high schools of Texas. Major emphasis was 
also given to the benefits students receive from partici- 
pating and the factors that limit or prevent a school from 
including the events in its schedule of activities. Specifi- 
cally, the major problems were 


1. To determine the methods and procedures the jun- 
ior high schools of Texas used in planning and 
coordinating the debate, declamation, extempora 
neous speaking, number sense, one-act play, po- 
etry reading, ready writing, and spelling events 
in the program of the University Interscholastic 
League Spring Meet; and 

2. To determine the reasons junior high schools of 
Texas (a) provide opportunities for students -to 
participate in these events with reference to 
values received and (b) do not provide these 
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opportunities with reference to factors that hinder 
or limit participation. 


Procedures. | | 

All white public junior high schools classified as such 
by the Texas Education Agency were included by means of 
a questionnaire sent to the principals of these schools. 
The methods and procedures in planning and coordinating 
the events were listed as follows: 





1. Time or placement in the school schedule. 
2. The persons responsible for coordinating the ac- 
tivities. | 
3. The procedures in assigning the teachers to work 
with an event. 
. The class or subject assignments of teachers who 
sponsored an event. 
. The expenditures for each event and the complete 
program. 
. The methods to encourage students to participate. 
. Suggestions for new events or for improving the 
present program. 


Factors considered in determining (1) the reasons for 
participating were the social, mental, and emotional bene- 
fits that students receive from preparing for the contests 
and in actual participation in the events. The personnel, 
student and physical problems confronting the program 
were used to determine (2) the reasons schools could not- 
or would not provide the program for their students. 


Conclusions. 

The present program of the University Interscholastic 
League for junior high schools does make provisions for 
contests in literary events based on grade level andschool 
organization through the district contests in Conference J. 
However, the districts are not established with definite 
reference to school enrollment nor are the districts com- 
posed of a uniform number of schools. The grade levels 
in these schools that include grades seven, eight, or nine 
are composed of eight different combinations from the 
fifth through the tenth grade. 

The findings of this study indicate that the following 
conclusions are merited. 





1. Participating schools included the events in their 
regular class and activity functions within school 
hours. 

. The principals of these schools provided the main 
leadership and served as coordinator but he ap- 
pointed other school personnel to serve in a co- 
ordinating capacity when needed. 

. Working with these activities was considered a part 
of teaching duties but an attempt was made in 
more than forty per cent of the schools to allow 
teachers to volunteer. The remaining events were 
assigned by the principal or coordinator. 

. Qualified teaching personnel worked with the events 
in related subject fields. | 

. The schools spent an average of $44.00 for all events 
or an average expenditure per pupil of sixty cents 
for debate to two cents for ready writing. Teach- 
ers were not paid above their regular salary for 
coaching any event. 

. Students were encouraged to participate by explain- 
ing the benefits they would receive from the 


program and by appealing to their competitive 
spirit. The use of awards was used in less than 
ten per cent of the schools. 

7. Suggestions for improving the program were in four 
general areas: (a) reorganization of the districts, 
(b) revision of the rules and regulations specifi- 
cally for junior high schools, (c) provision for 
more students toenter the contests, and (d) com- 
pilation of related information into a special 
handbook. 

All of the eight new events suggested would 
come from subject matter already included in 
most junior high school curriculums. 


(1) In determining the reasons schools do provide the 
program for their students, the specific benefits listed 
highest in rank were 

A. “Skills.” 

B. “Sportsmanship.” 

C. “Pride in accomplishment-control in defeat.” 

(2) Factors that limit or hinder a school from providing 
the program are presented as follows: 


A. Participating schools found through experience that 
tangible problems with school personnel was 
present. The motivation of students and adapting 
the events to meet the needs of the majority of 
their students were other factors. 

B. Non-Participating League members and non-mem- 
ber schools indicated the distance between schools 
was an important factor. They also strongly be- 
lieved the events were not suitable for junior high 
school students and that the time and effort in- 
volved for the few who have the ability does not 
merit including the program in their activities. 


Participation in debate, extemporaneous speech, poetry 
reading, and one-act play was predominately by ninth grade 
students with eighth grade student second in number. 
Declamation, number sense, ready writing, and spelling 
had the greatest number of students to participate from 
the eighth grade with the seventh grade next highest. 


Recommendations. 








Recommendations for improving the League program 
in these events are 


1. Districts should be organized with reference to the 
school enrollment and the distance between schools. 
The number of schools in each district should be 
approximately the same. 

2. A complete set of rules and regulations designed 
for junior high school students are needed with 
supplemental information on the organization of 
the program within a school, techniques for con- 
ducting the eliminations in the schools, and dis- 
trict contest procedures. Judging rules for the 
events should be standardized for all district 
competition. 

3. The basic elements of competition could be retained 
and some of the undesirable features eliminated 
by having division ratings for each event in the 
place of first, second, and third rankings. 

4. Additional divisions in each event would make it 
possible for more students to participate both 
in the school program and the district contests. 
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PROPOSED NIGHT BUSINESS SCHOOL 
CURRICULA BASED UPON JOB REQUIREMENTS 
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Chairman: Professor Herbert A, Tonne 


Purpose of Study 

The purpose of this study was to revise the night-school 
curriculums of the Westchester Commercial School basing 
the changes on the needs of the students catered to by this 
school and by the Business Training College in Pittsburgh. 








Procedure in Collecting Data 
In order to accomplish this task, questionnaires were 

administered to the currently-enrolled students to answer 
two questions: What their reason (goal) was for coming to 
night school and what skills and knowledges did they think 
were necessary in order to reach this goal. 
} The former students were polled in order to give them 

an opportunity to evaluate their training in the schools on 
the basis of their experience as office workers. The em- 
ployers of Westchester County were polled in order to learn 
what skills and understandings they required of beginning 
office workers. This part of the study was conducted under 
the aegis of the Westchester County Chapter of the National 
Office Management Association. Finally, fifteen night- 
school administrators were asked to validate tentative cri- 
teria for judging the effectiveness of a night school. 








The Data and Their Implications 

Usable replies were received from 251 former students, 
144 currently-enrolled students, and 52 employers. The 
responses from these sources were analyzed and placed 
into three categories: Accounting Clerk, Bookkeeper; 
Clerk, Clerk-Typist; and Stenographer. 

It became apparent that the curriculums that prepare 
students for the three previously mentioned jobs will ac- 





commodate almost all of the night-school students by adapt- 


ing the subjects of the curriculums for the individual pur- 
poses of the students with special needs. A person needing 
only cost accounting, for example, could fit into the Ac- 
counting Clerk, Bookkeeper curriculum for that particular 
course. 

It was also noted that the currently-enrolled students 
had a realistic understanding of the requirements of the 
jobs for which they were preparing. This conclusion was 
derived from the high rate of agreement among the three 
groups (currently-enrolled and former students and the 
employers) concerning the needed skills and knowledges 
for each job. 


Curriculums 

Based upon the data collected, the following curriculums 
are proposed. The courses or topics are listed with the 
level to which they are to be learned as Mastery, Acquaint- 
anceship, or Informational. 





Accounting Clerk, Bookkeeper 


Mastery: Simple bookkeeping posting; journalizing and 


posting to general ledger; worksheets; financial statements; 





payroll records and reports; basic arithmetic; mathemat- 
ics of business; sentence construction and punctuation; 


~ and filing. 


Acquaintanceship: Accounting for manufacturing firm; 
advanced principles of accounting relating to assets, liabil- 
ities, and capital; corporation accounting; cost accounting; 
federal income taxation; auditing; calculating machines; 
typing of business letters, invoices; indexing; and business 
letter writing. 

Information: Partnership accounting; law of contracts, 
negotiable instruments, agency, and partnership; and cred- 
its and collections. 








Clerk, Clerk-Typist 


Mastery: Typing of business letters, invoices, manu- 





scripts, and legal material; addressing envelopes and file 


cards; electric typewriter; basic arithmetic; sentence 
construction and punctuation; filing; and telephone usage. 

Acquaintanceship: Percent, interest, and discount; 
simple bookkeeping posting; calculating machines; index- 
ing; payroll records and reports; dictating machine tran- 
scription; and typing of stencils. 

Information: Business letter writing and mimeograph 
machine operation. 








Stenographer 


Mastery: Shorthand dictation and transcription; dic- 
tating machine transcription; typing of business letters, 
invoices or other similar forms; electric typewriter; sen- 
tence construction and punctuation; filing; basic arithmetic; 
and telephone usage. 

Acquaintanceship: Typing of stencils, manuscripts, and 
legal material; business letter writing; simple bookkeep- 
ing posting; journalizing and posting to general ledger; 
payroll records and reports; bank reconciliation; index- 
ing; and percent, interest, and discount. 

Information: Mimeograph machine operation. 
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An accepted responsibility of the university in the United 
States today is that of extei.ding its educational resources 
beyond the campus to an adult clientele found within the 
populations that support the institution. The purpose of 
this study was to develop a proposal for an extension arm 
for Potomac University that could meet the needs of a 
specialized potential clientele to be found in the supporting 
church population. 

The methods used for the accomplishment of this pur- 
pose included: 

1. A study of the literature pertaining to the history of 
adult education, and that segment known as university ex- 
tension. 
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2. An evaluation of seven university extension division 
programs by personal visitation and interview that were 
selected because of their representative programs. 

3. A questionnaire survey of a sample of the potential 
clientele found in the church population to discover inter- 
ests and needs that might be supplied through the extended 
services of the university. 

The findings of the study led to the presentation of a 
recommended program of extension services that would 
meet the needs of the identified clientele and one in which 
an extension arm of the Potomac University could effec- 
tively participate. Certain services are of such a nature 
that their adoption could be immediate while others are a 
part of a long-range program, and could be developed at a 
later date when the resources of the university would justify 
their inclusion. The following services were recommended: 

1. A department of correspondence studies should be 
developed to meet the needs of its supporting church popu- 
lation both in the United States and abroad. Inclusion of the 
present Home Study Institute, the church-sponsored corre- 
spondence school, within the department was recommended. 

2. A lecture service bureau, embodying the present 
program of the university in this area, and expanded to 
make available to churches, schools, and communities the 
services of the university faculty was recommended. 

3. A department of extension class services offering 
opportunity for continued study, both on the campus in eve- 
ning and week-end classes, and away from the campus at 
centers where interest justified the establishment of such 
services, was considered to be of immediate importance. 

4, A department of audio-visual aids, using the services 
already established at the university as a basis and devel- 
oping broader areas as resources are available, was rec- 
ommended. 

0. A department sponsoring conferences, short courses 
and institutes, both at the university and at selected centers 
away from the campus, co-ordinating activities of this na- 
ture presently engaged in by the university and expanded to 
meet the needs of a much wider clientele, was recommended 
for immediate implementation. 

6. A press and publications service as a means of com- 
munication between the university, the clientele and the 
church world wide; and also acting as an outlet for schol-_ 
arly writings of university faculty and others, making them 
available to a selected professional clientele, was consid- 
ered to be of primary importance. 

7. A library loan service was recommended; estab- 
lished for the dual purpose of supplying required supple- 
mentary study materials to correspondence students; and 
making available current non-book materials, source mate- 
rials, and general library services to professional clientele 
who are isolated, abroad, or who for other reasons do not 
have access to such materials. 

8. A travel study service, to be a continuation of pro- 
grams already established by the affiliated schools of the 
university and broadened to meet the needs of other groups, 
was considered of potential worth to the proposed division. 

9. A department of special services was recommended 
to care for activities that might develop outside the regu- 
larly established programs. Beginning needs might call 
for the development of services for professional groups, 
training services for denominational personnel, planning 
services for churches and communities, and a counselling 
bureau to assist in vocational, church and personal prob- 
lems of the clientele. 





On the basis of this study conclusions drawn included 
the following: 

1. There exists a potential clientele that looks to the 
university for continuing educational opportunity. 

2. The establishment of an extension arm for the uni- 
versity would benefit the institution by bringing it closer 
to the church population to which it looks for support. 

3. The educational program of the church world-wide 
would be greatly enhanced through the leadership and serv- 
ices developed by an extension division of the university. 
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To meet the needs and desires of the increasing num- 
bers of adults who are participating in public school adult 
education programs, it has been necessary for the local 
program administrator to be concerned primarily with 
programming, staffing, financing and facilities for instruc- 
tion. 

Administrators of public school adult education pro- 
grams in New York State have found evaluation to be a time 


.consuming and complex operation. When evaluation has 


been done, it has been completed by means of techniques 
and devices developed by the individual administrator with 
a limited number of specific criteria available from the 
literature. The purpose of this study was to develop spe- 
cific criteria as a guide for administrative measurement 
in local school districts. 

Various checklists, operations and procedures for eval- 
uation of adult education programs are in the literature. 
These have been developed from studies nationwide or 
regional in scope and based on professional opinions and 
experiences. The available material does not reveal the 
opinions of adults in local communities nor methods of 
accumulating and interpreting these opinions. 

The data for the study were collected by an analysis of 
the Annual Adult Education Reports filed by local boards 
of education with the New York State Department of Edu- 
cation, a search of the literature and a survey conducted 
in certain selected school districts in New York State. 

The analysis of the annual reports provided the data 
necessary to describe the current status of adult education 
in New York State in terms of the number of classes and 
registrants, the number of school districts which sponsored 
programs, the certification status of the administrators 
and the nature of the educational programs conducted since 
the 1944-45 school year. 

A search of the literature provided several hundred 
factors considered influential upon adult participation, non- 
participation, teaching and administration within public 
school adult education programs. 

The resultant influencing factors were categorically 
listed on five point rating scales and submitted to a sam- 
pling of adult participants, nonparticipants, teachers and 
administrators in one hundred selected school districts in 
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the state for an effectual opinion rating. The administra- 
tors also were invited to submit a statement of the policies 
and objectives adopted by their local board of education for 
the adult education program. 

The factors which received a rating agreed upon by 50 
per cent or more of the respondents were considered sig- 
nificant. The significant factors rated as having a moder- 
ate, considerable or very definite effect upon the adminis- 
tration, participation, nonparticipation and teaching in the 
adult education programs were the bases for the definition 
of the 155 evaluative criteria. Each criterion is stated so 
as to serve as a guide in its appropriate category to ad- 
ministrative measurement within individual public school 
adult education programs in New York State. 

The study revealed a very definite lack of objectives 
and policies adopted by the boards of education in the se- 
lected school districts. Guiding principles developed by 
the State Education Department are used by a majority of 
the districts in place of individually developed specific 
objectives and policies. The remaining conclusions from 
the study indicate procedures considered most important 
in the successful and economical operation of an adult pro- 
gram by public schools. Throughout the study it is appar- 
ent that time was considered by the respondents as one of 
the most critical factors. 

As a result of the study, several recommendations are 
made concerning various local administrative practices. 

It is also recommended that the factors in the study not 
rated as significant be considered by local administrators 
for additional criteria applicable to the peculiarity of the 
local situation. Additional research also should be con- 
ducted to define significant factors influencing adult pro- 
grams conducted by agencies other than the public schools. 
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This study has examined the history of Shepherd Col- 
lege, Shepherdstown, West Virginia, in the light of the in- 
stitution’s objectives, problems and achievements during 
the period from 1871 to 1957. 

Shepherd College opened in September, 1871. On Feb- 
ruary 27, 1872, the state legislature passed an act making 
the new school a branch normal school. Professor Joseph 
McMurran, the first principal, is usually considered the 
founder of the institution. His administration was beset by 
difficulties, the greatest of which was financial. He re- 
signed in 1882 but not until after he was reasonably sure 
that the college would survive as an educational institution. 

Principal McMurran was succeeded by his assistant, 
D. D. Pendleton, who served until 1885. During the Pendle- 
ton administration the enrollment declined and a strained 
relationship developed between the principal and the Board 





ae 


of Trustees. Consequently, in July, 1885, Professor 
Pendleton was asked to resign and was succeeded by T. J. 
Woofter. 

The principal achievement of the Woofter administra- 
tion was a revision of the curriculum. Professor Woofter 
faced the same financial problems that had confronted his 
predecessors. He resigned in June, 1887, and was suc- 
ceeded by his assistant, Asa B. Bush. 

The greatest achievements of the Bush administration 
were the erection of a new auditorium on the campus and 
the presentation to the Board of Trustees of a deed to the 
buildings and grounds known as Shepherd College. Princi- 
pal Bush resigned in August, 1891, and was succeeded by 
E. M. Vale. 

Principal Vale served for just one year, 1891-92, with- 
out any achievement of consequence, and was succeeded by 
A. C. Kimler. ‘One of the first achievements of Professor 
Kimler was the successful planning of a new classroom 
building. The building was completed in January, 1897, but 
was destroyed by fire in March, 1901. Plans were made 
immediately for a new structure. During the Kimler ad- 
ministration, the curriculum was strengthened, and the 
first edition of the college newspaper was published. Prin- 
cipal Kimler was discharged in 1901 without warning as a 
result of a shift in state politics. 

Professor Kimler was succeeded by E. F. Goodwin who 
spent a large portion of his two-year administration super- 
vising the construction of the new building. As a result of 
the indiscreet way in which he handled an anonymous letter 
concerning a member of his faculty, the Goodwin adminis- 
tration ended abruptly in 1903. 

Principal Goodwin was succeeded by John C. Knutti. 
During the Knutti administration, the new building was oc- 
cupied, the enrollment reached a new high, and the teacher 
training program was improved. Principal Knutti died of 
typhoid fever in 1909. 

Principal Knutti was succeeded by Thomas C. Miller. 
Important achievements of the Miller administration in- 
cluded the construction of a woman’s dormitory, the en- 
richment of the curriculum, and a close working relation- 
ship with the college community. Principal Miller retired — 
in 1920 and was succeeded by W. H. S. White. 

President White was a native West Virginian with con- 
siderable public school experience. Achievements of the 
White administration included: the construction of a new 
gymnasium and a new science building, the acquisition of 
a men’s dormitory, elimination of the high school program 
from the curriculum, and the establishing of an accredited 
four-year teachers college. 

President White was succeeded in 1947 by Dr. Oliver 
S. Ikenberry who is the present incumbent. The adminis- 
tration of President Ikenberry saw the completion of a 
new field house, a men’s residence hall, and the purchase 
of additional land for future expansion. President Iken- 
berry was responsible for increasing the prestige of the 
college through his successful efforts toward better ac- 
creditation. During the ten-year period of the Ikenberry 
administration, faculty training was improved and the stu- 
dent enrollment was doubled. 
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SELECTED CRITICISMS OF EDUCATION IN 
THE ATLANTIC MONTHLY 1900-1950 
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Samuel Jesse Underwood, Ph.D. 
Michigan State University, 1958 


The purpose of this study was to make a survey of all 
the periodical articles on education appearing in The At- 
lantic Monthly between 1900-1950 to discover the nature of 
the critical attacks on education during the first half of the 
twentieth century. Education receives a mass of critical 
attacks during periods of stress and strain, and the writer 
felt that a careful look at an outstanding periodical would 
reveal trends during such critical attacks and offer some 
insights into the causes and effects of such social pres- 
sures on education. Since the period under consideration 
included two World Wars, a crippling depression, and other 
social and political upheavels, the writer assumed that edu- 
cation would reflect these phenomena. It was found that 
educational criticisms were directly related to what was 
transpiring in society at large. 

Generally speaking, the survey of the articles in this 
magazine substantiates the fact that education reflects the 
dominant aims of society of which it is a part. As one 
reads all the materials, he gains the impression that one of 
America’s favorite pastimes is the criticism of social in- 
stitutions--especially education. Educators oftentimes 
invite criticisms by their lack of agressive leadership, 
and this study indicates that many ill-conceived remarks 
could have been forstalled by a dynamic and vocal type of 
educational leadership. 

Observing the fifty year period at one glance indicates 
that education has made important strides in improving its 
program. A significant trend was the development of the 
junior college, a peculiarly American institution, to meet 
the needs of terminal education and training beyond the 
high school on the community level. There were similar 
developments in the elementary school, the high school, 
and the universities. There are evidences that gains in the 
support of free public education were further strengthened 
during the period under consideration. Vocational educa- 
tion came into its own during the first half of the twentieth 
century, and the Federal Government continued to support 
vocational education. 

To conclude that education is better today than it was 
at the beginning of the century would be a valid conclusion, 
for one sees evidences of this improvement in regards to 
the curriculum, financial support, extension of educational 
opportunities, and school administration. This study indi- 
cates that there are other improvements which could be 
made. Such an improvement is the need for better public 
relations, which would include interpreting the work of the 
school from kindergarten to the graduate school to the gen- 
eral lay public. Educators need to keep their hands upon 
the public pulse by surveying the popular publications, for 
the laissez-faire philosophy in this regard is worse than 
none at all. Finally, the study shows that laymen are con- 
cerned about education and want to contribute to its im- 

' provement. Such a spirit behooves educators to take the 
helm of leadership and capitalize on this public interest. 
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THE EFFECTIVENESS OF TWO METHODS OF 
EXERCISE USED IN THE TREATMENT OF BACK PAIN 
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State University of Iowa, 1958 
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The purpose of this study was to compare the effective 
ness of two methods of exercise used in the treatment 
of back pain. The comparisons made were based upon 
(1) measurements of strength, (2) measurements of flexi- 
bility, and (3) verbal reports. Further purposes of the 
study were to make electromyographic analyses of the 
movements required for the exercises and to determine 
any personality traits that might be characteristic of sub- 
jects with back pain. 

Sixteen adult men with back pain served as subjects: 
twelve subjects were in the required physical-education 
program, and three were athletes. The age range of four- 
teen subjects was eighteen to twenty-one years, and the 
ages of the other two subjects were thirty-two and thirty- 
five years. 

The exercise program for all the subjects was based 
upon movements executed against resistance: the exercise 
program for one half of the subjects was based on concen- 
tric muscular contraction, and the exercise program for 
the other half of the subjects was based on static muscular 
contraction. The subjects exercised three times a week 
for six weeks. 

The strength comparisons made were based upon meas- 
urements of abdominal strength and back strength. For 
both the concentric- and static-contraction groups the t’s 
that were obtained for the differences between the means 
of the initial and final measurements of abdominal and back 
strength are statistically significant (P’s of .01 or less). 
The differences between the mean gains are not statisti- 
cally significant. 

Back/abdominal ratios were determined from the 
measurements obtained for abdominal strength and back 
strength. For the concentric-contraction group the mean 
of the initial back/abdominal ratios is 3.31/1, and the mean 
of the final back/abdominal ratios is 2.38/1. For the 
static-contraction group the mean of the initial back/ab- 
dominal ratios is 2.95/1, and the mean of the final back/ 
abdominal ratios is 2.46/1. For the two groups combined 
the mean of the initial back/abdominal ratios is 3.13/1, 
and the mean of the final back/abdominal ratios is 2.42/1. 

The flexibility comparisons made were based upon 
measurements of trunk flexion and trunk extension. For 
both the concentric- and static-contraction groups the t’s 
that were obtained for the differences between the means 
of the initial and final measurements of trunk flexion and 
extension, and the t’s that were obtained for the differences 
between the initial means of trunk flexion and trunk exten- 
sion combined and between the final means of trunk flexion 
and trunk extension combined are, except for the t that was 
obtained for the differences between the means of the initial 
and final measurements of trunk extension in the concen- 
tric-contraction group, statistically significant. 

The electromyographic analyses yielded the following 
findings: In the extending of the trunk both the longissimus 
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dorsi and the iliocostalis lumborum registered, for both 
methods of exercise, potentials of greater amplitude than 
did the gluteus maximus. For any given subject and for 
both methods of exercise, the amplitude of the potentials 
registered by each of the three muscles increased about in 
proportion to the amount of resistance that was added. In 
the flexing of the trunk the rectus abdominis registered 
potentials for both methods of exercise. For any given 
subject and for both methods of exercise, the amplitude of 
the potentials registered by the rectus abdominis increased 
about in proportion to the amount of resistance that was 
added. 

For each of nine scales in the Minnesota Multiphasic 
Personality Inventory, the difference between the mean T 
scores of the sixteen male college subjects with back pain 
and the mean T scores of a Midwest Iowa male college 
group without back pain is not statistically significant. 

All the subjects reported favorably on the effectiveness 
of the exercises in the alleviation of back pain. 

Microfilm $2.00; Xerox $5.20. 101 pages. 
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The Problem 

The purpose of this study was to design a plan to aid in 
the development of the competencies necessary for leader- 
ship for Elementary Education students at State Teachers 
College, Cortland, New York. 

A review of the literature and research studies denoted 
little reference to leadership in these programs by class- 
room teachers with specific competencies cited. 


Procedures In Collecting Data 

To establish the necessary competencies for leader- 
ship, it was necessary to determine the objectives and the 
extent of these programs. Data were obtained from the 
literature, studies, reports, and brochures describing 
school camp programs. The objectives were related tothe 
general goals of education, confirming this program as an 
educational experience. 

The skills and knowledges for leadership in the pro- 
gram were developed through the literature and the inves- 
tigator’s extensive experience in camping. Competencies 
were compiled into one list which was rated by authorities 
in school camping and outdoor education. A final list was 
then compiled with the support and information presented 
by the literature and authorities. 

Information about the Elementary Education curricula 
at State Teachers College was collected for the curricular, 
extra-curricular, and camp programs through interviews 
with instructors, department heads, and administrators. 
These data were compiled and presented for each compe- 
tency, showing the degree to which inclusions were made, 
suggestions, recommendations, and problems. 





A plan was then designed to aid in the development of 
these competencies. This was submitted to five jurors for 
evaluation and rating to establish the validity of the plan 
for its feasibility, practicality, and functionality. 


Results of the Study 











The objectives of school camping and outdoor education 
were established in five major classifications: social liv- 
ing, healthful living, purposeful work experiences, recrea- 
tional living, and outdoor education experiences. 

Existing programs have common areas in their nature 
and scope which include: decentralized organization, dem- 
ocratic program planning, everyday living activities, work 
experiences, recreational activities, and moral and spirit- 
ual activities. 

Competencies for leadership by classroom teachers lie 
in two specific areas: understandings and knowledges, and 
basic skills in camp activities. Understandings and knowl- 
edges, with the ability to utilize these, include an under- 
standing of: the school camping movement and its con- 
tribution to child development; group work skills for 
developing activities with children; the philosophy of daily 
living experiences; of conservation, nature and outdoor 
living and their relationship to the school curriculum; the 
moral and spiritual growth and development of the child. 
Basic skills in camping activities should be mastered in 
several of these areas: arts and crafts, games and con- 
tests, camping activities, camp fire activities, map and 
compass work, use and care of tools. 

The plan designed to aid in the development of these 
competencies is an integrated one utilizing all phases of 
the total program presented at this teacher training in- 
stitution. 


Conclusions 

The recommended plan may enhance the training of 
classroom teachers at State Teachers College, Cortland. 
This study of the program indicates that there is no one 
course or experience which will develop all of the neces- 
sary competencies. An integrated program is more ad- 
visable than a highly specialized course which may be un- 
related to the total curricular program. 

Teacher training institutions of New York State require 
a common core in their curricula for certification require- 
ments. Many of the experiences and recommendations in 
this plan might be incorporated in the curricula of these 
institutions. The investigator suggests that teacher train- 
ing institutions examine their leadership training programs 
in school camping and outdoor education for classroom 
teachers to determine the potential training possible within 
their curricula. This proposed plan may serve as a guide 
in developing training programs in other colleges. 
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THE RELATIONSHIP BETWEEN STUDENT AND 
PARENT ATTITUDES AND SKILLS 
OF FIFTH GRADE CHILDREN 
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Mary Olive Bowman, Ph.D. 
State University of Iowa, 1958 
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The purposes of the study were (1) to investigate the 
interrelationships of the attitudes of children toward activ- 
ity, motor performance and self attitudes and the relation- 
ships between the attitudes of parents toward physical ac- 
tivity and their child’s attitudes and motor performance, 
and (2) to determine differences between two school groups 
on pupil attitudes toward activity, motor performance and 
self attitudes and to determine if differences existed be- 
tween the parents of children from the different schools on 
attitudes toward activity for their children. 

Two attitude inventories were constructed by the Likert 
method of scale construction to assess parent and pupil 
attitudes toward activity. The self attitudes considered in 
the study were (1) the degree of social anchorage of the 
pupil as determined by the total number of consensual state- 
ments contained on the Kuhn-McPartland Twenty State- 
ments Test (TST), and (2) the salience of mention of physi- 
cal activity on the TST. 

Motor performance consisted of a composite score 
achieved by summing performance scores on nine separate 
motor tasks. Four of the motor tasks were designed as 
measures of muscular fitness and five of them were con- 
sidered to be measures of skill achievement. 

Statements for the first draft of the attitude inventories 
were secured from the free responses to a questionnaire 
submitted to 55 fifth grade children and 32 mothers of these 
children. The lists of resoonses were categorized accord- 
ing to content and were reviewed by five judges who se- 
lected the statements to be included on the first draft of 
the attitude inventories. Items retained on the final form 
of the attitude inventories were selected on the basis of an 
item discrimination index and an item favorability index 
which were determined from data obtained from the ad- 
ministration of the first draft of the inventories to 72 fifth 
grade pupils and 119 parents of these pupils. An effort was 
made to maintain a proportionate representation of items 
in the various content categories and negative and positive 
items on the final form of the inventories. 

The final form of the pupil attitude inventory and the 
TST were administered to 159 fifth grade children from 
six schools in two cities. The parent activity attitude 
inventories were administered to the parents of these 
children. Fifty-nine children from two of the schools also 
participated in the motor performance testing. 

Relationships between scores were determined by the 
Pearson Product-Moment correlation method when groups 
exceeded 30 subjects and by the rank order correlation 
technique when groups were of fewer than 30 subjects. The 
significance of the differences between the mean scores of 
groups were determined by the “t” test. 

Relationships were found between the pupil attitude in- 
ventory scores and motor performance and between the 
attitude inventory scores and salience scores. Relation- 
ships were also found between the activity attitude scores 
of parents and the scores of pupils on motor performance, 





salience and the activity attitude inventories. However, 
no pattern or consistency of relationship was indicated 
between any of the measures. Therefore, no generalized 
conclusions can be derived from this study regarding the 
relationships between the various measures. 

Boys’ scores, in general, were higher than girls’ scores 
on the activity attitude inventories, but motor performance 
scores of boys and girls were not significantly different. 

Social anchorage scores of children were not related 
to motor performance or to their attitude toward activity. 

In general, no significant differences were found be- 
tween the fathers and mothers in their attitudes toward 
activity for their sons or daughters. 
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The purpose of this study was: 1) To determine the 
relationship between kinesthesis and strength of maximum 
grip and finger dexterity; 2) To determine the effect of 
fatigue upon kinesthetic sensitivity of the hand, and 3) To 
provide learning experience in each test, before testing 
for fatigue effects, in order to minimize possible effects 
of learning on trials after fatigue. 

Kinesthesis was measured by the following tests: 1) a 
target finger spread; 2) rotatory positioning (supination 
and pronation); 3) vertical positioning of the index finger; 
4) pronation-supination of the hand in a wide spread posi- 
tion, referred to as the “trough” test; and 5) reproducing 
finger effort (push and pull). 

The tests were administered in the following order: 

1) Maximum Grip Strength, 2) Screw, 3) Target Finger 
Spread, 4) Trough, 5) Rotatory Position-Supination, 6) Ro- 
tatory Position-Pronation, 7) Index Finger Positioning, 

8) Push, 9) Pull. 

Seventy-six men, enrolled in the Air Force Reserve 
Office Training Corps programs at the State University of 
Iowa, were used as subjects for this study. These subjects 
were freshman and sophomore and their age range was 
from 17 to 21 years. 

One of the main aspects of this study was to provide a 
learning session before testing for fatigue effects. Hence, 
two periods of testing were required by each subject. Each 
period consisted of a half-hour session and was schedules 
one or two days apart. Only the dominant hand was used 
in this study. 

The purpose of the first session was to improve their 
skill in performing the task and minimize possible learning 
in the pre and post fatigue trials. The second session was 
designed to check on the effect of fatigue on the perform- 
ance. 

The first day each subject was introduced to the nine 
tests and he performed them in the already mentioned 
sequence. On the completion of this performance the sub- 
ject was asked to repeat the tests, with the exception of 
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test 1., in the same manner and sequence for a second and 
third time. These three phases of testing shall be referred 
to as Series A, B, and C respectively. No resting periods 
were allowed between the series. During the second ses- 
sion, each subject performed the same nine tests in the 
Same order as given in series A. However, this time, im- 
mediately after each test fatigue was induced by the appli- 
cation of a30 seconds maximum group onthe hand dynamom- 
eter. A second reading was taken following immediately 
after fatigue. The unfatigued and the fatigued scores will 
be referred to as series D and E respectively. 

The Pearson Product-Moment method was used to de- 
termine the relationship between kinesthesis tests and 
those of hand function. Reliability correlations coefficients 
were computed for some tests. The techniques of analysis 
of variance were used for the following purpose: 1) to test 
for similarity of means of each test during the learning 
series, 2) to test any difference between the means in the 
series A and D, for retention of learning from the first to 
second day, and 3) to test for the presence of any difference 
between the means in the series D and E, indicating fatigue 
effects on kinesthesis. 

On the basis of the data obtained in this study the fol- 
lowing conclusions can be made: 

1. There was a low inverse relationship between the 
Maximum Grip Strength Test and the battery of kinesthesis 
tests used in this study. Only one out of the seven tests of 
kinesthesis showed a positive and significant relationship 
with the Grip Strength. 

2. There was a low positive but non-significant rela- 
tionship between the tests of kinesthesis and the test meas-- 
uring finger dexterity. 

3. There was a gradual improvement in performing all 
tests through the learning period. 

4. There was improvement in performing after induced 
fatigue in six of the seven tests of kinesthesis. Three of 
these gains were significant while the Pull Test indicated 
a loss which was insignificant however. 
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This study was an investigation of the relationship of 
the eye dominance of an individual to his performance in 
those motor activities in which vision plays an indispensa- 
ble role. Three investigations were made--an investigation 
of archery, one of baseball, and a contrived-control exami- 
nation of ball-catching-movement turns. Data were ob- 
tained of the eye dominance of the subjects and the posi- 
tions taken by them to perform each of the activities; these 
were grouped accordingly and compared to the success 
attained in performance. 

The eye dominance of the subjects was determined by 
the hole-in-card test, which designates the “directionaliz- 
ing” eye of binocular vision. The subjects for the archery 
phase of the study were the men and women competitors in 





the 1955 National Target Archery Championship Tourna- 
ment, with their scores in the competition being used as 

a measure of their performance. The subjects of the ball- 
catching investigation were members of a college physical 
education class (the inexperienced group) and members of 
the varsity baseball and basketball squads (the experienced 
group). The measure of performance for this controlled 
experiment was the observation of the turns taken to catch 
the ball, from a frontal standing position as in baseball, 
and from a running position as in basketball. The subjects 
of the baseball investigation were the regular players on 
fifteen college baseball teams, with a season’s batting, 
pitching, and fielding records used as measures of their 
success. 

The findings of the archery investigation showed that 
there was a specific pattern of eye usage followed by all 
subjects, with one unsuccessful exception. It was estab- 
lished that, when the shooting handedness of the subject 
corresponded to his eye dominance, both eyes were left 
open while shooting or the nondominant eye was closed. 
Those who used a shooting handedness opposite to their 
eye dominance closed the dominant eye and sighted with 
the nondominant eye. There was no significant difference 
in success shown between those who shot with only one eye 
open and those who had both eyes open. Nor was there a 
significant difference shown between those who shot with 
their shooting handedness corresponding to their eye domi- 
nance and those who had an opposite eye dominance, or 
between those who used a shooting handedness which cor- 
responded to their native handedness and thase who did not. 
The fact that there were so few native right-handed and 
left-eye-dominant individuals in the tournament could indi- 
cate that individuals in this category are liable to have 
shooting problems if they do not follow the prescribed eye 
usage pattern. 

The findings of the ball-catching investigation showed 
that neither the experienced nor inexperienced players, as 
a group, turned according to their eye-dominance or hand- 
edness characteristics, although they did show specific 
turning habits, apparently selected by chance. 

The findings of the baseball investigation showed that, 
in batting, the groups which had their eye dominance op- 
posite their batting handedness had a significant difference 
in group means in their favor for the measures of success 
in batting average, slugging average, and bases on balls 
received. For the pitching phase there was not a significant 
difference shown between the corresponding and opposite 
groups, according to their throwing handedness and eye 
dominance, for any of the five measures of pitching success 
used, which were won-lost average, earned-run average, 
hits allowed, bases on balls, and strike-outs. The fielding 
phase of the investigation showed a noteworthy, although 
not significant, difference in group means in favor of the 
group with the opposite characteristics of throwing hand- 
edness and eye dominance, using fielding averages as the 
measure of success. 

Microfilm $2.00; Xerox $7.20. 152 pages. 
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AN ANALYSIS OF FACTORS INVOLVED 
IN PHYSICAL RETARDATION 


(L. C. Card No. Mic 58-5854) 


John Aubrey Roberts, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor Frank D. Sills 


The purpose of this study was to attempt to discover the 
relationship between a selected set of variables and the 
inability of some men of college age to attain a satisfactory 
level of physical fitness. 

The subjects, who were seventy male students in the 
physical-education basic-skills program at the State Uni- 
versity of Iowa, were classified into a physically superior 
group and a physically retarded group. They were classi- 
fied on the basis of their performance on a physical-fitness 
test administered after they had participated at least one 
semester in the basic-skills program. Twenty-five meas- 
urements of physical traits, two measurements of mental 
traits, and thirteen measurements of psychological traits 
were obtained on all the subjects. 

For each of the forty measurements the difference be- 
tween the means for the physically superior and physically 
retarded groups was tested by means of the critical ratio. 
The differences obtained for twenty-six of the forty meas- 
urements are statistically significant at the five per cent 
level. For twenty-one of the twenty-six measurements the 
differences are in favor of the physically superior groups; 
for two of the twenty-six measurements the differences 
are in favor of the physically retarded group; and for three 
of the twenty-six measurements the mean scores of neither 
group can be considered the superior scores. 

Twelve of the twenty-six measurements for which 
statistically significant differences were obtained were 
selected for a discriminant analysis. The discriminant 
analysis indicates that four of the items used in linear 
combination are more effective than the other eight in dis- 
criminating between physically superior and physically 
retarded students. The four items are weight, agility, arm 
strength, and hypochondriasis. The analysis further indi- 
cates that the combination of weight and arm strength also 
discriminates effectively between physically superior and 
physically retarded persons, but less effectively than the 
combination of weight, agility, arm strength, and hypochon- 
driasis. 

On the basis of the findings in this study, it can be con- 
cluded that one or more of the following factors are related 
to the inability of some college men to attain a satisfactory 
level of physical fitness as based upon the norms of a large 
population: body build (especially weight), strength, endur- 
ance, agility, balance, choice-response time, attitude to- 
ward physical education, and certain psychological factors. 
These factors are also related to the inferior performance 
of sport skills by the physically retarded students. 

The findings further indicate that the combination of 
weight, agility, arm strength, and hypochondriasis consti- 
tutes an effective basis for discriminating between physi- 
cally superior and physically retarded students. 

Microfilm $2.00; Xerox $4.80. 95 pages. 
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Jean Hitchcock Baer, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor Kenneth B, Hoyt 


PROBLEM 





This investigation was undertaken to explore the rela- 
tionship between certain factors and the persistence of 
Liberal Arts students who entered the State University of 
Iowa as freshmen in September, 1953. The study was de- 
signed to determine to what degree selected factors in the 
students’ personal and educational backgrounds which could 
be ascertained prior to admission contributed to the pre- 
diction of persistence. It was anticipated that the findings 
might be potentially useful in admissions procedures and 
in the guidance and counseling of future University students. 


PROC EDURES 








The class entering in 1953 included 909 Liberal Arts 
freshmen who completed a questionnaire during the first 
semester, certain items of which concerning family back- 
ground and the vocational and educational plans of students 
provided basic data for this study. At the end of a four- 
year period these students were categorized into one of 
two groups: a persistent group, totalling 452, which in- 
cluded those currently enrolled or those who had previ- 
ously been graduated; and a withdrawal group, totalling 
457, which included those who were not currently enrolled 
or who had not previously been graduated. 

The six factors selected for examination as to their 
relationship to persistence included: high school grade 
point average; composite score on a four-part placement 
test battery; father’s occupational status, rated according 
to Warner’s Revised Scale; parental education; certainty 
of vocational choice; and number of years of education 
planned. 

The relationship of these variables to persistence was 
investigated first by means of discriminate analysis to 
effect maximum separation between two extreme groups of 
students: 208 early withdrawals who dropped out in one 
year or less; and 327 students who graduated in four years 
or less. Separate analyses were made according to sex, 
resulting in two discriminate functions being established. 
Secondly, to determine which variables, considered indi- 
vidually, contributed to the prediction of persistence, “t”- 
tests and Chi-Square tests of independence were made, 
utilizing the total withdrawal and persistent groups. 


FINDINGS AND CONCLUSIONS 

1. It is possible to discriminate between extreme per- 
sistent groups of men students (early withdrawals and 
graduates) on the basis of the combined linear effect of 
high school grade point average and composite score on 
the placement test battery. 

2. It is possible to discriminate between extreme per- 
sistent groups of women students on the basis of the com- 
posite linear effect of high school grade point average; 
father’s occupational status; and number of years of edu- 
cation planned. 
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3. It is possible to differentiate between all withdrawals 
and persisters, for both sexes, on the basis of the individ- 
ual factors of high school grade point average, placement 
test composite score, and number of years of education 
planned, with higher secondary school average, higher 
composite score, and greater number of years of educa- 
tion planned distinguishing the persisters. 

4. It is not possible to differentiate between all with- 
drawals and persisters for either sex on the basis of in- 
dividual socio-economic factors such as occupational status 
of father, parental education, and parental income. 

0. The use of the criterion, certainty of vocational 
choice, does not appear to be of value in distinguishing 
withdrawals from persisters, for either sex. 

6. A net mortality rate (allowing for eventual gradua- 
tion from some institution of higher education) of 40 per 
cent was found in this investigation, with 36 per cent of the 
freshmen graduating in four years or less, another twelve 
per cent representing potential graduates of this institution, 
and an additional twelve per cent representing graduates 
or potential graduates of transfer institutions. 

Microfilm $2.70; Xerox $9.20. 205 pages. 


A FACTORIAL ANALYSIS OF THE OCCUPATIONAL 
INTERESTS OF TWO HUNDRED VOCATIONALLY 
EXPERIENCED ADULT MALE STUDENTS 


(L. C. Card No. Mic 58-1975) 


John G. Berrier, Ed.D. 
Temple University, 1958 


The purpose of this study was to identify and measure 
vocational interest factors as reflected by factor loadings 
on individual interest inventory items of the Temple Voca- 
tional Inventory for a population of two hundred vocation- 
ally experienced male students of the various divisions of 
Temple University. 

The need for this research is emphasized in the litera- 
ture, where it is pointed out that different investigators 
have obtained different results even when the same instru- 
ment was employed. 

Factor analysis was used to discover underlying basic 
functional unities (factors or traits) in terms of which a 
larger number of tests might be expressed; to identify 
those functional unities; and to develop tests which meas- 
ure such unities, so that a smaller number of fundamental 
tests might be employed in the place of a larger number 
which measured a mixture of elements. 

A new inventory, the Temple Vocational Inventory, was 
developed by Arns, Gaither, Hackman, and the writer to 
help secure the needed information. Thirteen a priori 
interest factors were determined by a panel of psycholo- 
gists. These factors encompassed only 240 of the 300 items 
in the inventory, the remainder having to do with person- 
ality, environmental, and other factors not easily classifi- 
able in occupational terms. This inventory was adminis- 
tered to approximately 1200 students of the evening di- 
vision of Temple University. Based upon a minimum of 
two years’ experience on the present job and satisfaction 
with the work, 200 cases were selected from the origi- 
nal population. This sample of inventory items was then 
subjected to the various mathematical procedures of the 








Wherry-Winer modification of the Wherry-Gaylord itera- 
tive procedure for factor analysis. 

By this method the total number of factors that could 
account for more than 80% of the total variance was re- 
duced to six. The number of inventory items that contrib- 
uted significantly, according to their factor loadings and 
communalities, was reduced from 300 to 204 before rota- 
tion and to 129 after the second rotation. 

The factors listed according to uniqueness are: Health 
Service, Business, Artistic, Manual-Mechanical, Clerical, 
and Scientific-Technical. The items with high positive 
factor loadings for Health Service encompass those occu- 
pations dealing with health services to living beings. For 
Business, the items with high factor loadings include all 
types of business occupations. The items with high factor 
loadings on the Artistic factor include occupations such as: 
composer, entertainer, sculptor, poet, writer, and profes- 
sional dancer. The Manual- Mechanical factor contains 
items with high positive factor loadings in the skilledtrades. 
The Clerical factor contains items with high positive factor 
loadings in occupations such as: sort, count and store sup- 
plies, operate office machines, office clerk, checker, etc. 
The Scientific-Technical factor contains items with high 
positive factor loadings on items such as engineer, design 
aircraft, ships or bridges, draw maps or use surveying 
instruments, plan and carry out mathematical research. 

It was further found that while individual differences 
may cause heterogeneity of responses, only those items 
relating to the given factor came up with significantly high 
positive factor loadings. Also, items relating to personal- 
ity, work environment and chance association, appear, in 
general, to be unrelated to the interest factors found in 
this study. Microfilm $2.00; Xerox $6.00. 123 pages. 


THE RELATIONSHIP BETWEEN IMMATURE 
SELF-CONCEPT AND CERTAIN 
EDUCATIONAL DISABILITIES 


(L. C. Card No. Mic 58-5706) 


Raymond Franklin Bodwin, Ph.D. 
Michigan State University, 1957 


This study investigated the relationship between im- 
mature self-concept (defined in terms of self confidence, 
freedom to express appropriate feelings, liking for one- 
self, satisfaction with ones attainments, and feeling of per- 
sonal appreciation by others) and certain educational dis- 
abilities, mainly reading and arithmetic. This study was 
based on the theory that the self-concept was a develop- 
mental phenomenon whose final stages included incorpora- 
tion and identification and that any interruption in this de- 
velopmental process limited and distorted the subsequent 
incorporation, identification and therefore learning. 

A comprehensive review of the literature failed to re- 
veal any studies directly related to this problem. Most of 
the studies in reading dealt with the total personality or 
emotional problems in general in attempts to define gen- 
eral principles. The studies in arithmetic were few in 
number and not directly related to the problem. 

The method of evaluating self-concept was the Draw- 
A-Person Test (abbreviated to SCS-DAP) which was vali- 
dated for self-concept with a pilot group. This instrument 
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was then revised and refined before being applied to this 
study. 

The research group consisted of three hundred subjects 
(one hundred with reading disability, one hundred with 
arithmetic disability, and one hundred with no educational 
disability) from the third and sixth grades of three elemen- 
tary schools in Flint, Michigan. The SCS-DAP was ad- 
ministered to these subjects, achievement test results 
were obtained, and correlations were calculated between 
reading and arithmetic disabilities and SCS-DAP scores. 
The differences and significance of differences between 
some of the correlations were also calculated. 


Conclusions 


The following conclusions were shown from this study: 

1. A positive and very significant relationship existed 
between immature self-concept and reading disability. The 
correlations obtained on this part of the investigation were 
.72 on the third grade level and .62 on the sixth grade level 
both of which were significant on the one per cent level of 
confidence. 

2. A positive and very significant relationship existed 
between immature self-concept and arithmetic disability. 
The correlations obtained on this part of the investigation 
were .78 on the third grade level and .68 on the sixth grade 
level both of which were significant on the one per cent 
level of confidence. 

3. The relationship between immature self-concept and 
reading and arithmetic disability was greater than the rela- 
tionship between immature self-concept and disability in 
other school subjects. The correlation obtained between 
immature self-concept and median achievement test scores 
was .60 which was significantly lower than those obtained 
for reading and arithmetic disabilities and immature self- 
concept. 

4. The relationship between immature self-concept and 
reading disability was somewhat less, although not signifi- 
cantly so, than the relationship between immature self- 
concept and arithmetic disability. 

9. The relationship between immature self-concept and 
reading and arithmetic disabilities was greater on the third 
grade level than the sixth grade level. This indicated the 
presence of age differences in these relationships. 

Microfilm $2.00; Xerox $3.80. 67 pages. 


A STUDY OF AGE DIFFERENCES AND SEX 
DIFFERENCES IN THE RELATIONSHIP BETWEEN 
SELF-CONCEPT AND GRADE-POINT AVERAGE 


(L. C..Card No. Mic 58-5707) 


Max Bruck, Ph.D. 
Michigan State University, 1957 


The purpose of this study was to investigate the age 
differences and sex differences in the relationship between 
self-concept and grade-point average. Two major hypoth- 
eses were formulated: (1) The relationship between self- 
concept and grade-point average increases in magnitude 
with an increase in age; and (2) Sex differences in the rela- 
tionship between self-concept and grade-point average will 
vary according to age. As an outgrowth of the latter major 





hypothesis, it was further hypothesized that (a) on the third 
grade level the relationship between self-concept and grade- 
point average will be greater for the male; (b) on the sixth 

grade level the relationship between self-concept and grade- 
point average will tend to be equal; and (c) on the eleventh 

grade level the relationship between self-concept and grade- 
point average tends to be equal for both boys and girls. 

It was theorized that the self-concept evolves through 
the interaction of internal and external stimuli employing 
the processes of imitation, incorporation, and identifica- 
tion. These processes, which were initially motivated to 
allay anxieties, become the processes through which the in- 
fant acquired (learns) modes of adaptation. Since learning 
is viewed as an adaptation to personal and socio-cultural 
demands, these processes become the prototype for all 
learning that is to follow. Any interference with mature 
self-concept development will, therefore, be reflected in 
disturbed and/or arrested, learning processes with re- 
sultant learning problems in the formal school situation. 

A review of the literature revealed no studies on the 
problem under consideration, nor any studies indirectly 
related to the problem of self-concept and grade-point 
average. The self has, in fact, only recently become an 
object of scientific inquiry. By and large, the literature 
has dealt with non-emotional factors in learning. Litera- 
ture that dealt with personality and learning tended to con- 
cern itself with the composite personality organization of 
the child, and, in the main, these were not tied in with the 
learning process. Studies on sex differences had only an 
indirect bearing on the problem. While sex differences 
have been investigated for almost every variable, sex dif- 
ferences in scholastic achievement were selected as the 
area nearest to the problem being investigated. 

The instrument selected to measure self-concept was 
the Machover Draw-A-Person (SCS-DAP) Test which was 
adapted and validated with a pilot group. 

The investigation of the major problem included a re- 
search group of 300 subjects, evenly divided between the 
sexes from the third and sixth grades of three public ele- 
mentary schools and from the eleventh grade of a senior 
high school in Flint, Michigan. The SCS-DAP was admin- 
istered to these subjects in their classrooms, the grade- 
point averages were calculated and the relationship be- 
tween these variables determined. The significance of the 
relationships and the significance of differences between 
the relationships were calculated. The following conclu- 
sions were derived from this investigation. 

1. A positive and significant relationship exists be- 
tween self-concept and grade-point average on all grade 
levels ranging from the one to the five per cent level of 
confidence. 

2. There are significant age differences in the relation- 
ship between self-concept and grade-point achievement 
when one compares early elementary and senior high stu- 
dents and later elementary and senior high students, but 
there is no significant age difference in this relationship 
between early and late elementary school subjects. 

3. There are significant sex differences when one com- 
pares early elementary pupils and also senior high school 
pupils, but there is no significant sex difference in this 
relationship when one compares later elementary school 
pupils. Microfilm $2.00; Xerox $5.00. 98 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 1647 





A STUDY OF THE MEASURED AND SELF-PERCEIVED 
OUTCOMES OF ADULT READING TRAINING: 

AN INVESTIGATION OF CERTAIN OUTCOMES OF THE 
TRAINING GIVEN AIR FORCE AND OTHER 
DEPARTMENT OF DEFENSE PERSONNEL IN A 
VOLUNTARY READING IMPROVEMENT COURSE 


(L. C. Card No. Mic 58-5654) 


Edward Thomas Clark, Ed.D. 
New York University, 1958 


The purpose of the study was to investigate certain 
measured and self-perceived outcomes of the training given 
in a voluntary adult reading improvement program. 

The reading training was given at the Reading Improve- 
ment Laboratory, Headquarters United States Air Force, 
Washington, D. C., during the fall of 1957. A six-week, 
thirty-hour course was completed by eighty-two Depart- 
ment of Defense personnel. The mean age of the group was 
38.7 years. The mean number of years of schooling was 
15.4. These individuals were not informed that a study was 
being conducted. 

To ascertain the extent of measured reading improve- 
ment which accrued from training, pre- and post-training 
scores for the eighty-two subjects were obtained. These 
scores were compared for rate and comprehension on the 
PDL Pre-Post Test, and for Level of Comprehension and 
Speed of Comprehension on the Cooperative Reading Test, 
C-2, Higher Level. 

To ascertain the extent of change in the self-perceived 
adequacy of reading ability, self-references in response to 
the same open-ended questions relating to reading ability 
in the pre- and post-training Reading Inventories (devised 
for this study) were divided into thought units. A thought 
unit was defined as a simple subject, predicate, or depend- 
ent clause. These thought units were then categorized as 
positive or negative self-references, or neither. A pre- 
and post-training numerical score for self-perceived ade- 
quacy of reading ability was computed for each individual 
by subtracting the number of negative self-references from 
the number of positive self-references. 

To ascertain the extent of self-perceived quantitative 
and qualitative change, responses to certain open-ended 
questions in the post-training Reading Inventory were di- 
vided into thought units. These thought units were cate- 
gorized as indicating, or not indicating, quantitative and/or 
qualitative change in occupational and voluntary reading. 

A table of Change Indicated - Change Not Indicated was 
computed for each individual in each of these areas. 

To ascertain the relationship between the self-estimatd 
of reading improvement obtained from the post-training 
Reading Inventory and the measured reading improvement, 
a pre- and post-training effective words per minute score 
was derived and the percent of gain or loss was computed 
for each individual. 

At the conclusion ofthe training period it was found that: 

1. There was a significant improvement in reading rate 
as measured by the standardized reading tests. There was 
no improvement in comprehension. 

2. There was a significant change in the self-perceived 
adequacy of reading ability in the direction of greater self- 
adequacy of reading ability. 

3. The number of individuals indicating quantitative 
change in occupational and voluntary reading was signif- 
icantly less than the number who did not indicate such 
change. 





4. The number of individuals who did indicate qualita- 
tive change was significantly greater than the number of 
individuals who did not indicate such change. 

0. When compared, the self-estimate of improvement 
was Significantly less than the actual measured improve- 
ment. 

It was concluded that the training provided resulted in 
a significant improvement in reading rate. There has also 
been a Significant change in the self-perceived adequacy of 
reading ability in the direction of greater self-adequacy. 
The most significant self-perceived outcome of the train- 
ing is the ability to read more rapidly on the job and for 
pleasure. Microfilm $2.00; Xerox $5.60. 114 pages. 


RELATIONSHIPS AMONG PERSONALITY TRAITS, 
ABILITY AND ACADEMIC EFFICIENCY 
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(L. C. Card No. Mic 58-5810) 


Roger Wayne Coulson, Ph.D. 
State University of Iowa, 1958 


Co-Chairmen: Professor James B, Stroud 
Associate Professor A, N, Hieronymus 


This study encompassed investigations into (1) the pos- 
sibility of substantiating the concept of efficiency index 
(the difference between grade point average and test-meas- 
ured ability level, both normalized within the college in 
which the student was enrolled) for the older but non-uni- 
form concepts of over- and under-achievement, (2) the 
usefulness of personality inventories in discrimination at 
the college level among efficiency levels and among ability 
levels, (3) the significance of the relative frequency with 
which students in different colleges show moderate-to- 
extreme deviation from the normal range on clinicalscales, 
(4) the significance of the relative frequency with which 
“reliably high” scores on interest inventory scales are 
earned by students in the different colleges within a uni- 
versity, (5) the extent to which the evaluations of masculin- 
ity-femininity which are available from three different 
personality inventories correlate with one another, (6) the 
degree of similarity between estimates of generalized 
personality disturbance obtained from different tests, and 
(7) the extent to which estimates of achievement potential 
obtained from paper-and-pencil personality tests correlate 
with the efficiency index. 

The population designated for use in this study was all 
seniors in the five undergraduate colleges of Butler Uni- 
versity, Indianapolis, Indiana, who during the second se- 
mester of the 1957-58 school year were enrolled as full- 
time students, had completed seven semester work or its 
equivalent, and for whom entrance test (American Council 
on Education Psychological Examination) total score and 
seven-semester grade point average were available. Of 
the 299 students classified at the time as full-time second- 
semester senior students, 213 were qualified to participate 
in the study, of whom 180, or 84.5 percent, completed all 
tests. 

Tests utilized in the study were the Minnesota Multi- 
phasic Personality Inventory, the California Psychological 
Inventory, the Guilford-Zimmerman Temperament Survey, 
and the Kuder Preference Record, Vocational. 
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Analyses of variance for simple effects were conducted 
for each sex with the data obtained on each of the 41 per- 
sonality scales to determine the significance of the ability 
ci these traits to discriminate among efficiency levels and 
@emong ability levels. For purposes of the analyses each 
student was assigned to his appropriate cell first on the 
basis of his ability rank in his college and second on the 
basis of his efficiency rank in his college. 

The chi-square test was applied to the frequencies with 
which T scores of 60 or greater were earned by students 
in the five colleges on MMPI scales and to the frequencies 
by college of earned T scores of 57 or greater on the Kuder 
scales. The Pearson correlation was computed for each 
of the correlation studies. 

The overall results agree with results concerning simi- 
lar studies reported in the literature except that no other 
study attempted to investigate all aspects considered in 
this study by using the same population for all parts of the 
study. Specifically, personality tests do not discriminate 
as well among academic groups as do interest tests; and 
masculinity-femininity scales apparently have a common 
core but differ from one another in emphasis. The study 
also demonstrated the fact that the Taylor Anxiety Scale 
and the Guilford-Zimmerman Emotional-stability-plus- 
Objectivity score measure dissimilar personality functions; 
the CPI estimates of achievement potential do not correlate 
highly with efficiency ratio; and currently-available paper- 
and-pencil personality inventories do not discriminate well 
among levels of academic efficiency. Finally, the results 
of the analyses which were conducted to determine the 
appropriateness of the concept of efficiency ratio as a re- 
placement for the concepts of over- and under-achieve- 
ment indicate that the different concepts are approximately 
equally useful. Microfilm $2.00; Xerox $5.80. 120 pages. 











THE RELATION OF EXPERIENTIAL BACKGROUND 
TO PROFICIENCY IN STUDENT TEACHING 
IN THE FIELD OF HOME ECONOMICS 
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Julia Irene Dalrymple, Ph.D. 
The Ohio State University, 1953 


If it were known what factors make a teacher success- 
ful, those who are responsible for teacher education could 
work with more satisfaction. They would be able to predict 
with some degree of accuracy a student’s possible teaching 
success, and, therefore, possess a sound basis for selec- 
tion. Furthermore, they could give prospective teachers 
better guidance through curricular experiences. 

The purpose of the study was to explore the relationship 
of certain types of background experiences tostudent teach- 
ing proficiency in home economics. 

The study was designed to test, first, the hypothesis 
that there is a systematic relationship between home eco- 
nomics students’ proficiency in student teaching and the 
variety and richness of their background experiences with 
homes and families and with children and adolescents. In 
fact, it is thought that those who guide learning effectively 
in the field of homemaking are those who have had broad 
and rich experiences coupled with keen understanding in 
the areas of household skills, family living at various 





socio-economic levels, human growth and development, 
and personal development. 

A second hypothesis was that there will be individual 
cases within groups where there is no apparent relation- 
ship between such experience and proficiency in teaching. 
In other words, it is recognized that success is dependent 
on more than experiential background, and that in some 
cases in particular other factors may be predominant. 

Certain assumptions were accepted in approaching the 
problem. 1) The college faculty in home economics edu- 
cation has a responsibility to help students discover early 
in the college career their probable strengths and weak- 
nesses as potential teachers. 2) Supervisors’ evaluations 
of the student teaching experience, represented by grades 
and ratings on teaching competency, may be used tenta- 
tively in identifying levels of proficiency in student teach- 
ing. 3) A modified case study method of research is suit- 
able for use in testing the hypotheses. 4) One year’s group 
of student teachers in home economics at the Ohio State 
University provides a satisfactory sample for an explora- 
tory study. 5) Findings from the study will be helpful in 
evaluating the professional program for home economics 
teachers and in offering proposals for home economics 
education programs. 

Included in the study were the thirty-nine persons in 
the School of Home Economics at the Ohio State University 
who had completed their student teaching during the aca- 
demic year of 1951-52. They were divided intothree groups 
on the basis of grades received in student teaching, ratings, 
and comments of supervisors. Group A represented the 
fourteen most proficient student teachers according to 
these criteria. Group B consisted of eighteen persons who 
recieved a grade of “B” in the student teaching experience. 
Group C included the seven whose student teaching grade 
was “C” or below, classifying them as the least proficient. 

Case histories were compiled for the students from 
data secured from a variety of sources. Confidential fold- 
ers in the guidance office of the School of Home Economics 
provided personal data. An interview schedule of over one 
hundred questions served as a basis for individual confer- 
ences concerning experiences. Interviews with college 
supervisors of student teaching provided information to 
substantiate the accepted grade in that experience and re- 
vealed personal characteristics in evidence during the 
experience. Two tests provided scores on interest in 
teaching home economics at the secondary level and in 
ability to recognize and apply principles of adolescent de- 
velopment. 

After case history data were organized, a two-part 
descriptive scale was developed for the purpose of objec- 
tively evaluating the girls’ experiential background interms 
of breadth, depth, and value. The device was jury tested 
for reliability. Using this scale, the rater had five levels 
of excellence at which to rate a student’s experiences in 
terms of their breadth, depth, and meaning to the student 
and her development. 

Part I was devised for use in evaluating experiences 
with homes and families. Breadth was defined in terms of 
variety in homemaking activities, in contacts with homes 
at different socio-economic levels and in types of family 
assqciations. Depth was evaluated in terms of the nature 
of responsibilities assumed by students in homemdking 
activities, in terms of contacts with homes other than their 
own, and in terms of family and community relationships. 
Value gained from experience was determined in light of 
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apparent appreciations for experience with homes, recog- 
nition of basic differences among homes, and recognition 
of the importance of teachers having an understanding of 
pupils’ home situations. 

Part II was used to evaluate experiences with children 
and adolescents. Three questions provided a basis for this 
evaluation. What variety of association with children and 
adolescents did the students have as peers and as older 
persons? What responsibilities had they assumed in these 
associations ? What meaning did such experiences have 
for them? 

The evaluation scale was used to rate each girl’s expe- 
rience. Individual scores on the scale were totaled on'sep- 
arate parts of the scale and on the scale as a whole. The 
ratings of Groups A, B, and C were compared statistically. 
This was done by using the “t” test of significance of dif- 
ferences in means of the groups. First, a comparison of 
the mean ratings was made for the three groups on the 
home and family part of the scale as a whole. Then, group 
means on the major parts of the scale--breadth, depth, 
value--were compared, and mean ratings were compared 
on the three aspects of each of these major parts of the 
scale. Finally, the relative ratings on breadth, depth, and 
value of experience within each proficiency group were 
examined: groups were taken singly to discover whether 
they were uniformly high or low on the three aspects, 
breadth, depth, and value. The same procedure was used 
for evaluating the children and adolescent part of the scale. 
Then, in a similar manner, the combined experiences for 
each group were evaluated. Finally, scores within groups 
were examined to discover whether there were individuals 
who varied from the pattern common to specific groups. 

The study was exploratory in nature. Several limita- 
tions were recognized. The group was small, although 
representing an entire population; hence, generalizations 
and recommendations are only tentative. The case study 
data were difficult to evaluate, being from many sources 
and largely subjective in nature; therefore, the rating device 
was developed to aid in this. Evidence of experiential back- 
ground was limited to what could be secured from the stu- 
dent herself, and, naturally, is incomplete. This may mean 
that pertinent information was omitted or that background 
experience was incorrectly evaluated. Grades in student 
teaching were arbitrarily accepted as one evidence of pro- 
ficiency in student teaching although they may not be reli- 
able in themselves. However, potential success of pro- 
spective teachers is judged largely on this basis. 

When all students were scored and the group means 
determined for experiences with homes and families, cer- 
tain outstanding differences were apparent. Group A was 
significantly higher than either Group B or C, and at well 
beyond the one per cent level. The difference between 
Groups B and C, however, was not significant. 

It was also evident that there were differences among 
separate group inthe means orseparate ratings for breadth, 
depth, and value of experience. Group A maintained signif- 
icantly higher means than Groups B and C in all three re- 
spects. Individually, none of these characteristics differ- 
entiated between Groups B and C. In other words, Group 
A girls had wider variety, assumed more responsibility, 
and got more meaning from their home and family experi- 
ence than other girls. Likewise, it was evident that Groups 
B and C, as groups, had similar amounts of experience, 
assumed comparable responsibilities, and gained about the 
same level of meaning from their experience. 





When the groups were compared on the three component 
aspects of breadth, the three aspects of depth, and the three 
aspects of value, the findings were similar to those de- 
scribed. Group A maintained significantly higher ratings 
than Group B and C, while Groups B and C were similar 
in their ratings. 

Another observation was made pertaining to the relative 
positions of ratings on the three characteristics withineach 
of the three proficiency groups. Group A rated similarly 
on all aspects; Group B girls rated somewhat lower on 
what they gained from their experience than on what they 
gained from responsibilities they had assumed; however, 
Group C students rated significantly lower in value gained 
than on either variety or responsibility, indicating that 
their experience with homes and families probably had 
relatively little meaning for them. | 

A study of individual scores revealed that two students 
in Group A were definitely responsible for lowering the . 
mean for that group. Three students in Group B had the 
lowest scores among the thirty-nine students; one was in 
the low “fringe group.” Two students in Group C had total 
scores above most of the scores in Group B. Thus, indi- 
viduals seemed to be ‘misfits” in each group. 

In experience with children and adolescents, Group A 
tended to rate significantly higher than Group Bor C. The 
only major difference between Groups B and C inthe entire 
study was found in value of experience. In mean ratings 
on total experience Group A was significantly higher than 
either Group B or C. Groups B and C were so similar in 
means that their difference was significant at less than the 
five per cent level. 

Means on the various sections of the scale were con- 
sistently higher in Group A than in Groups B and C. Group 
B and C girls had taken less leadership responsibility and 
had apparently gained much less from experience than had 
the A group. The most highly significant differences were 
found in value of experience. 

In the various aspects of breadth, it was evident that 
the only difference in variety of experience with peers and 
with children in both family and organized group situations 
existed between Groups A and B--and then simply at the 
5 per cent level. Group A students were significantly 
higher than Group C students in depth at the 1 per cent 
level, as indicated bytheir ratings on leadership with peers. 
They were slightly higher than the B group in this respect 
at the 1 per cent level. Likewise, Group A girls also rated 
higher than the B group, near the 1 per cent level, in as- 
suming responsibility for organized groups of younger 
persons. There was no Significant difference between 
groups on responsibility for children in family situations. 

Value of experience with children and adolescents was 
the only area in which there were really great differences 
among groups. 

In relative positions of breadth, depth, and value ratings 
within groups, Group A had more variety than responsi- 
bility in experience. Value rated higher for Group A girls 
than either breadth or depth. In other words, even without 
such high ratings on responsibility, the girls got much 
meaning from experience. The only real difference in 
Group B was in the higher rating of variety over respon- 
sibilities assumed. Group C girls gave little evidence of 
gaining much meaning from what experience they had. 

Individually, two students in Group A had scores com- 
parable to those in Group B. Lowest scores in Group B 
were among the students in the “B-” range. Again, two 
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Group C students had scores well above the others in their 
group. 

When total ratings on the two parts of the scale were 
compared for groups, the same pattern of difference ap- 
peared. Group A’s mean rating on all experiences with 
homes and children was significantly higher than that of 
either Group B or C, at much beyond the 1 per cent level. 
The difference between Groups B and C had so little signif- 
icance that it had no meaning. 

The pattern was the same for differences between groups 
for separate ratings on breadth, depth, and value of expe- 
rience. Group A students appeared to have had more vari- 
ety of experiences, had assumed more responsibility, and 
gained more from their experience with homes and children 
than other groups. Groups B and C rated similarly in vari- 
ety of experience and responsibilities assumed. Group C 
girls apparently gained much less from their experience 
with homes and children than either of the other groups. 

Throughout the study it was noted that Group B students 
were usually similar to those in Group C. A possible rea- 
son for this recurring similarity might have been that 
thirty-nine per cent of the Group B girls received a grade 
of “B-” in student teaching. 

Since richness or sparsity of experience with homes 
and children was shown to be associated with student teach- 
ing proficiency for those at the highest and lowest levels, 
especially, certain implications for teacher education in 
home economics are suggested. 

1. Information concerning experiential background with 
homes and children may need to be considered in setting up 
any plan for admission to the professional curriculum in 
home economics. 

2. Experiences with homes and with children of various 
ages may profitably be included as a definite part of the 
professional program for the home economics teacher. 

3. It may be advisable for staff to encourage students 
to plan programs of experience with homes and children 
which will supplement previous backgrounds. 

4. The staff may well consider means of assisting stu- 
dents in evaluating all their experiences in light of con- 
tributions to preparation for teaching. 
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THE RELATIONSHIP BETWEEN AGE AND 
MEMORY FOR SCHOOL CHILDREN 


(L. C. Card No. Mic 58-5815) 
Allen Jack Edwards, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor James B. Stroud 


Studies of memory have generally found that older chil- 
dren show higher retention scores than younger children. 
Yet investigators have commonly used the same material 
for each of the age levels studied. This study was under- 
taken to see if differences in retention favoring older chil- 
dren persist when learning materials are equated in learn- 
ing difficulty for the respective age groups. 





Three groups of twenty-five subjects each, of compara- 
ble I.Q., were selected for the experimental sample on the 
basis of chronological age. The mean ages for the groups 
were eight, eleven and fourteen years, respectively. 

Three learning tasks were used. For the first task, 
the same material was used for all subjects. This con- 
sisted of consonant-picture pairs presented by the paired 
associate method. For the second task, paired lists of 
adjectives were used, a separate list for each age group. 
An attempt was made to equate the lists in relative diffi- 
culty for the three respective age groups. Both tasks were 
presented on a Missouri-type memory drum. 

For the third task, prose materials, standardized for 
oral reading on children at various grade levels, were 
used. The materials were administered as a completion 
type task, to groups of eight or more children at a time. 

Retention measures used for all three tasks were 
recall and relearning, determined at a twenty-four hour 
period and again at an eight day period. 

The results were analyzed by the method of analysis 
of variance. Equality in learning was essential to the pur- 
pose of the study. For that reason, analysis of covariance 
was performed to statistically control learning differences 
where experimental control was lacking. 

On a task of the nature of consonant-picture pairs, 
where material would seem comparable in familiarity to 
all subjects, older children did not gain an advantage on 
recall after twenty- four hours. After eight days, however, 
the age factor was significant. This difference was reduced 
to non-significance when an analysis of covariance was 
applied to equalize differences in trials to relearn. Re- 
learning scores consistently favored older children and 
remained significant even when analysis of covariance 
treatment was employed. I.Q. was not statistically signifi- 
cant for either recall or relearning, though the analyses 
of covariance employed with both retention measures in- 
troduced a significant interaction between age and I.Q. 

Older children would thus seem to have some slight 
advantage in retention, particularly in relearning, ona 
task of such comparable familarity as consonant-picture 
pairs. However, in all cases, the differences were so 
small as to lack practical significance. 

The paired adjectives task failed to disclose differences 
favoring older children in retention either on recall or 
relearning. However, an analysis of covariance performed 
on eight day relearning, controlling trials to learn, did 
lead to near-significance at the selected level. On the 
other hand, I.Q. was statistically significant throughout 
the analyses of variance for recall and relearning. When 
differences in learning were controlled by analysis of co- 
variance, the I.Q. factor was reduced to non-significance. 

On the prose materials, older children showed higher 
recall and relearning scores, although children in Grade 
2 may have been penalized by the fact that written recall 
was employed on this task. When children on Grades 5 
and 8 were compared with each other, the results were 
inconclusive. 

As mentioned, differences found in retention were too 
small to have practical value. The demonstration of any 
age differences, however small, when learning difficulty 
and degree of learning are equated has considerable impor- 
tance for learning theory. There is some indication, though 
slight, in the results of this study that retention may be a 
variable somewhat independent of learning ability. 
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A STUDY OF THE RELATIONSHIPS BETWEEN 
PHYSICAL STATUS, EMOTIONAL ADJUSTMENT 
SCORES AND FRIENDSHIP CHOICES OF 
FOURTH GRADE CHILDREN 


(L. C. Card No. Mic 58-7479) 
Francis Andrew Enos, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Alanson H, Edgerton 


The purpose of this study was to investigate the relation- 
ship between physical status, emotional adjustment scores 
and friendship choices of 120 fourth-grade public school 
children. 





The problem involved four specific questions. They can 
be summarized as follows: 





Question I was: Are (1) height, weight, strength of grip, 
and carpal development, (2) “within-child” variability 
among these four aspects of physical development, 
(3) emotional adjustment scores, and (4) friendship 
choices the same among boys and girls of low, average 
and high intelligence ? 


Questions II, III, and IV asked whether or not there are 
significant correlations among the above-mentioned 
variables when the children are grouped by sex and by 


I.Q. 


The subjects were equally divided by sex and into three IQ 
levels: 55-80; 90-110; and 120 and above. All children 
were physically healthy. Definite organic types were ex- 
cluded from the low IQ groups. 


The methods used were based upon the following measure- 
ments of each child. 





1. Physical: Height, weight, strength of grip, carpal 
age as determined by X-rays, and “within-child” 
physical variability scores. The latter represents 
the average deviation of each child from his own 
mean physical developmental status. 

2. Psycho-social: IQ, as determined by a full-scale 
WISC, emotional adjustment scores, based upon 
a series of individually administered projective 
tests and number of friendship choices. The latter 
is based upon sociometric tests. 








Question I was handled by computing an analysis of 
variance for each of the variables. Whenever significant 
differences were obtained, a Multiple Range Test was used 
to determine which group, or groups, accounted for the 
differences. Questions II, II and IV were handled by cor- 
relational techniques. 


The results of the analysis of variance on Question I are 
as follows: 


1. The high IQ children were taller than the average 
and low children. 

2. The boys were physically stronger than the girls. 
While IQ was a significant source of variation, 
there were no significant differences between ad- 
jacent means. The high group was stronger than 
the average, and the average was stronger than the 
low group. 








3. Both sex and the interaction on sex by IQ were sig- 
nificant sources of variation in the emotional ad- 
justment scores. The girls as a group were better 
adjusted than the boys. The significance of the sex 
by IQ interaction is a reflection of the low IQ boys 
and the high IQ girls making the best over-all ad- 
justment. 

4. The low IQ groups were more variable in their physi- 
cal development than the average and high groups. 


The results of Question II suggest that the primary 
correlations are among the four physical measures, al- 
though other significant correlations were found. On Ques- 
tion III, the total group of 60 girls had a negative correla- 
tion between “within-child” variability and the emotional 
adjustment scores. On Question IV, the low IQ girls had 
a positive correlation between friendship choices and the 
emotional adjustment scores. 

' Two of the sets of findings, especially, should furnish 
interesting suggestions for further research on the emo- 
tional problems of children. The first is the sex by IQ 
interaction on the emotional adjustment scores. The sec- 
ond is the greater degree of “within-child” physical vari- 
ability in the low IQ groups, which may be having its effects 
upon the total emotional adjustment of the child. 
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A STUDY OF EFFICIENCY OF LEARNING AND 
RETENTION IN ARITHMETIC AMONG CHILDREN OF 
LOW, AVERAGE, AND HIGH INTELLIGENCE 
AT A MEAN AGE OF 112 MONTHS 


(L. C. Card No. Mic 58-7480) 


John Frederick Feldhusen, Ph.D. 
The University of Wisconsin, 1958 
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Statement of the Problem 








The purpose of this study was to test two hypotheses 
concerning efficiency of learning and retention among chil- 
dren of low, average, and high intelligence: 


I. Rate of learning of an arithmetic task is the same 
among children of low, average and high intelligence. 


II. Retention of arithmetic learning is the same among 
children of low, average, and high intelligence when 
the original task is graded to the learner’s achieve- 
ment level. 


The first hypothesis was to establish the existence and 
extent of differences in rate of learning among the three 
experimental groups of low, average and high intelligence. 


Methods 





Twenty boys and twenty girls of low intelligence were 
drawn from 199 children enrolled in ten special class- 
rooms for mentally retarded, educable children in Milwau- 
kee, Wisconsin and two special classrooms for mentally 
retarded educable children in Madison, Wisconsin. Twenty 
boys and twenty girls of average intelligence and twenty 
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boys and twenty girls of high intelligence were drawn from 
307 children enrolled in eleven regular classes in Madison. 
The Wechsler Intelligence Scale for Children was used to 
ascertain IQ. The criterion for low intelligence was an IQ 
of 55 to 80; for average intelligence, 90 to 110; and for 
high intelligence 120 or higher. 

Three arithmetic learning tasks were used: counting, 
problem-solving, and addition. In the counting task the 
child was taught a sequence of ten numbers at the first 
level of difficulty above the level at which he had counted 
ten numbers proficiently. The learning time was the same 
for all children, nineteen minutes. 

In the problem-solving task the child was required to 
divide a pile of pennies (the quantity unknown to the child) 
among a given number of friends. The time to learn the 
task was noted. A maximum of twenty minutes could be 
used by each child. 

In the addition task, the child was taught ten new addi- 
tion exercises at a level next in order of difficulty above a 
level at which he had added proficiently. A maximum of 
seventeen minutes of teaching time could be used. 

Acquisition tests for the counting and addition tasks 
were administered immediately after the teaching. Five- 
minute and six-week retention tests in the counting and 
addition tasks measured amount retained. Five-minute, 
six-week, and twelve-week relearning times were taken 
for the problem-solving task. 


Results 


The problem-solving task was used to test the first 
hypothesis. It was found, using analysis of variance fol- 
lowed with the Tukey comparison of means, that the mean 
time to learn for low-IQ children, 631.00 seconds, was 
significantly greater at the .01 level than the time for aver- 
age or high, 235.20 and 237.80, respectively. Thus, though 
the rate of learning was not the same among the three IQ 
groups, leading to rejection of the hypothesis, the average 
and high groups were not significantly different. 

The counting and addition tasks were used to test the 
second hypothesis. It was found, using analysis of covari- 
ance to adjust for differences in first acquisition, that there 
were no differences, significant at the .01 level, among the 
three IQ groups, in amount of retention for the five-minute 
and six-week intervals. Thus, the hypothesis was sub- 
stantiated; retention of arithmetic learning is the same 
when the original task is graded to the learner’s achieve- 
ment level. 





Conclusions 





In learning a common problem-solving task in arithme- 
tic low-IQ children took significantly more time than aver- 
age- and high-IQ children but the difference between aver- 
age and high was not significant. No significant difference 
among children of low, average, and high intelligence was 
found in retention of counting and addition tasks, graded to 
the learner’s achievement level. 
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EXPECTATIONS OF UNIVERSITY 
FRESHMAN WOMEN 


(L. C. Card No. Mic 58-7179) 


Kathryn Louise Hopwood, Ph.D. 
The Ohio State University, 1953 


Several years ago the President of The Ohio State Uni- 
versity appointed a committee to consider the problems of 
higher education as they affect women. In the early stages 
of discussion it became increasingly evident that any at- 
tempt to consider the welfare of women students and to 
provide for their needs required (1) some knowledge of 
what women students entering the University expect from 
their college experiences; (2) an appraisal by undergradu- 
ate women of the experiences currently provided, in class 
and out; (3) an evaluation by alumnae of the strengths and 
weaknesses of their university educations, viewed in per- 
spective. 

The present project is an attempt to deal with the first 
of these topics, namely, the expectations of freshman wom- 
en regarding their college experiences. Expectations is 
defined as the individual’s anticipation of future events 
which are assumed to have importance for her. The study 
seeks to determine what are the attitudes of freshman 
women at the beginning of their college attendance and 
what happens to these attitudes during the students’ early 
months on the campus. It is based upon two hypotheses: 


1) That University freshman women have measurable 
expectations regarding the experiences they are about 
to enter upon, and that these expectations fall into 
clusters which will differentiate one group of such 
students from another. 


2) That changes in expectations during the early 
months of college are associated with critical inci- 
dents common to the experience of freshman women. 


Research Instruments 

Two research instruments were used in the study: the 
Q sort, developed by Stephenson’ at the University of Chi- 
cago, and the Thomas? modification of the Tryon Cluster 
Analysis Method. 

The Q sort, one part of Q technique, is a process in 
which a subject is asked to sort a pack of cards on which 
appear items that relate to attitudes within a special frame 
of reference. For the present study the number of items 
in the sample was set at 100. The student was asked to 
rank the items by sorting them into ten piles on the basis 
of their importance as expectations. The numbers of items 
to be put into each pile were as follows: pile number l, 

1 card; pile number 2, 4 cards; pile number 3, 9 cards; 
pile number 4, 16 cards; pile number 5, 20 cards; pile 
number 6, 20 cards; pile number 7, 16 cards; pile number 
8, 9 cards; pile number 9, 4 cards; pile number 10, 1 card. 
This gives a slightly flattened curve of distribution. 

The instrument was selected because it seemed to offer 
a method of studying the relationship of a student to her 
field and her perceptions of the experiences upon which 
she is about to enter. Furthermore, it seemed to be a 
quantitative measure that provided a means of comparing 
one woman student with another in terms of a particular 
pattern of responses. Finally, the Q sort is adaptable to 
group administration, to International Business Machine 
processing; and to repetitive use in checking changing 
attitudes. 
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The method of cluster analysis used in the study has 
been described by Thomas,* who adapted the Tryon tech- 
nique to a method suitable for a large number of variables. 
He plotted separate curves for the intercorrelations of 
items drawn from an analysis of office operations. These 
were then superimposed one on another over a viewing 
board and examined for points of congruence. The corre- 
lations of items to tentative clusters were then computed. 
In the present study, an attempt was made to employ the 
same method in identifying clusters of expectations. | 


Population: The study involved 67 freshman women living 
in a women’s residence hall at The Ohio State University. 
These women were assigned to four experimental corridor 
groups set up to give approximately a representative sam- 
pling according to date of birth, socio-economic status, 
choice of college, and religion. 





Procedures: During the summer of 1952, interviews were 
held with prospective freshman women students who came 
to the University to participate in the pre-college counsel- 
ing program. From the records of these interviews were 
drawn 100 statements of expectations about college. The 
statements covered the following areas: scholarship, vo- 
cation, independence-maturity, culture, finance, prestige 
and social mobility, courtship-family-marriage, values- 
personal philosophy-ethics, personal development-social 
skills, social outreach-civic consciousness-service, and 
gregariousness. Each item was typed on an I.B.M. card, 
and during the first week of the quarter the 67 subjects 
were asked to sort the cards in the manner described 
above. A matrix of correlations was constructed by I.B.M. 
operations. A profile was constructed for each subject, 
charting her correlations with every other subject. These 
profiles were examined for congruence according to the 
Thomas modification of the Tryon Cluster Analysis tech- 
nique. When this method of finding similar profiles ap- 
peared fruitless, it was abandoned and tentative clusters 
were isolated by means of selecting from the matrix those 
groups of subjects which correlated with each other above 
.00. This figure was selected arbitrarily as satisfactorily 
high, since the highest obtained correlation was .71. 

Four and one half months after the first Q sort, the 
Same subjects were asked to sort the items a second time. 
The average correlation between sorts one and two was 
.61. Twenty five of the subjects were then interviewed. 
Those selected for interviews were representatives of 
clusters and those with high and low correlations between 
sorts one and two. 





Findings: Upon examination of the matrix of correlations 
for the 67 subjects, five clusters were tentatively isolated 
but these had considerable overlap and were not mutually 
exclusive. Furthermore, only 26 subjects fell into the 
clusters, and 10 subjects had no correlations with any other 
subject at a point above .50. The clusters tentatively iso- 
lated may be described as follows: 


1. The members select items dealing with home 
making, personal development, and marriage com- 
bined with a job. They represent a majority trend 
as revealed in total population scores. 


2. The group chooses items on vocational and per- 
sonal adequacy. 





3. This cluster overlaps Clusters I and II. The 
members select home and family items as do sub- 
jects in Cluster I, but they select more altruistic 
items than I. Like group II they select value seeking 
items, but they do not place vocational items as high 
as do members of group II. 


4. There is wide spread in choices. No general 
trend is discernable in acceptances, but there was 
a tendency to reject items of social out-reach. 


o. A small group of three subjects made choices 
which have no discernible trend. 


The lack of clear cut clusters may result from the fact 
that the items were drawn from a population of incoming 
freshman women, largely from Ohio communities. The 
subjects studied had the same general background. The 
population was perhaps sufficiently homogeneous to pre- 
vent sharp differentiations from showing up. The items 
tap sO many areas that the spread of content is wide and 
not conducive to cleaxy cut distinctions. 

In studying total population trends, weights were as- 
signed from 0 - 9 according to the pile in which the card 
was placed and the scores received by each item were 
totalled. Reproduced below is the top quartile of the 100 
items. They are arranged in descending order according 
to weighted scores. 


Table I 


Analysis of Content by Weighted Scores 
of Items in Top Quartile 

Rank |Item 

Order | No. 


1 18 
2 36 








To get a well rounded education. 


To prepare for both marriage and a 
job. 


05 To develop a philosophy of living that 
will make life interesting. 


97 To learn how to think clearly and 
analyze situations. Then to be able 
to meet them better. 


To learn how to earn a living in order 
to have something to fall back on in 
an emergency. 


To gain a finer sense of values and a 
philosophy of life. 


To be able to give my children more 
guidance as they grow up because I’ll 
have a college education. 


To learn to think for myself. 


To learn how to face the problems of 
life better. 


To make something of myself so I’ll 
have the feeling of having accom- 
plished something. 


To make my future home a pleasanter 
place to live in because I have a col- 
lege education. 
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Analysis of Content by Weighted Scores 
of Items in Top Quartile 
Rank | Item 
Order| No. 


12.5 | 959 








To better understand myself and my 
capacities. 


12.5 | 48 
14 08 


To learn to grow up. 


To gain a broader view and not just 
think of people around me. 


15 66 
16 81 
17 95 


To be self-reliant. 
To get more education for a vocation. 


To develop a more pleasing person- 
ality. 


18 84 
19 26 


To develop more self assurance. 


To develop a more tolerant and under- 
standing attitude toward people differ- 
ent from me. 


To learn how to be more effective as 
a citizen in my community. 


To get a better job than I could witha 
high school diploma. 


To step into adulthood. 


To enjoy learning more about many 
things because having knowledge gives 
me much satisfaction. 


24.5 | 94 
24.5 | 43 


To get a better cultural background. 











To maintain high moral standards. 





It is perhaps significant that the most chosen item in 
the list of 100 is one which embraces the philosophy of the 
proponents of general education: “to get a well-rounded 
education.” It is likewise significant that the second high- 
est chosen item (“to prepare for both marriage and a job”) 
deals with a basic choice in the thinking of women: home- 
making or a vocation. The freshman girl decides to get 
ready for both. 

A critical examination of the top ten items suggests 
that the main motivation for getting a college education is 
that of developing resources for dealing adequately with 
life situations that lie ahead. The item “to be self reliant” 
ranks 15 in total population choices. But the 10 top items 
in a sense spell out the content of this generalized item 
which is placed at lower rank. To develop a philosophy of 
life, to analyze situations and meet them better, to have 
economic resources in emergencies, to rear a family 
wisely, to become an adult with personal resources stored 
up against unexplored and unpredictable exigencies of the 
future -- these seem to be the chief reasons given for com- 
ing to college. There appears to be very little adventure- 
someness or exploration, or concern for world affairs. 
There are few indications of seeking new experiences such 
as holding office, and items that suggest an aggressive 
attitude in community life or personal relationships (“get 
pinned! early” ranks 99, and “run for office” ranks 100) 
are rejected. 

The second hypothesis was that critical incidents oc- 
curred during the early months of college and that these 


modified expectations. Although some changes occurred, 
they appear to be less dramatic than had been anticipated. 

It is a popular belief of the man in the street that the 
experience of going away to college has revolutionary and 
traumatic aspects which in some students assume almost 
catastrophic proportions. The interviews did not turn up 
evident to support these popular concepts. Some testimony 
was found to the effect that many students are sobered by 
a growing realization that the academic work is going to 
be harder than they anticipated; and that university life is 
not, on the whole, as glamorous as they expected. Mem- 
bers of some religious faiths mentioned a need of adjust- 
ment to unfamiliar attitudes on the part of others regarding 
their religious groups. 


Some Implications for Future Use of the Instruments Em- 
ployed in This Study 

It would be inappropriate for the author to attempt to 
evaluate either the Q sort or the Thomas adaptation of 
Tryon Cluster Analysis on the basis of this single study. 
But perhaps a brief summary of some of the problems 
involved may be of assistance to others who contemplate 
their use in a similar project. 


The Q Sort: The advantages of this technique were that it 








permitted an examination of the way in which subjects 
organize their experiences and the degrees of significance 
which they attach to various possible aspects of a college 
experience. It also permitted a comparison of one subject 
with another on the basis of a sampling of items relating 
to a particular frame of reference, ideas about college. 
However, the author raises two questions which perhaps 
might be answered in the future by others who experiment 
with this device: 

1) Is the Q sort at its most effective use in comparing 
persons when (a) items are drawn from the same general 
population as are the subjects who sort? (b) the content 
area has very wide spread? 

2) Can a researcher control (a) rejection of some items 
favored because similar ones had already been placed in 
high rank and the sorter wants to make room at the top 
for other favored items; (b) influence of an emotional epi- 
sode in the immediate present which weights the sorting of 
a subject; (c) rejection of some items not because they 
are looked upon with disfavor but because they are already 
possessed and therefore not sought; (d) weighting of re- 
sponses according to what is perceived as the safe and 
expected reply ? 


The Thomas Modification of Tryon Cluster Analysis: The 
use of the profiles of subjects’ correlations to determine 
clusters was not productive in this study using Q sort data. 
Whatever differences appeared did not lend themselves to 
isolation of similar and dissimilar profiles. 


Implications for Future Studies 

Perhaps the larger issue suggested by this study may 
be: where do the attitudes of freshman women come from 
and what can or should the college or university do about 
them? How do students perceive what we want them to say? 

In outlining the kinds of research needed on attitudes, 
Hovland’ poses a question as to the factors which affect 
the extent to which membership in groups serves to main- 
tain attitudes in the face of competing pressures to change. 
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He refers to proposed research in which the relevance 
of the individual’s relationship to the group in forming 
attitudes is tested by comparing attitudes expressed in 
groups of high and low cohesiveness under two sets of con- 
ditions: one where the attitude is registered in private and 
anonymously, the other where the attitude is indicated in 
public before the group. A “symbol sequence,” he suggests, 
may bring forth a certain type of stereotyped response. 

Are the public attitudes which a freshman woman feels 
it appropriate to express different from those she holds 
privately? Are there conflicts in the values held (or ex- 
pressed) on a college campus? What should or could the 
workers in a student personnel program do about it? 

The opportunities for a continuing study of this group of 
67 women are self evident. Will the attitudes of these sub- 
jects change during four years in college? (Newcomb® and 
others have found a tendency towards liberalized social 
and political attitudes in the groups they studied.) Specifi- 
cally, will any change take place in attitudes about active 
Civic participation? Is there a relationship between socio- 
economic status, parents’ and siblings’ education, and 
college expectations? Is there a relationship between aca- 
demic promise and achievement and expectations? These 
are some of the questions on which further information 
should be gathered. 

Microfilm $2.00; Xerox $6.60. 139 pages. 
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DIFFERENTIAL CHARACTERISTICS OF 
SUCCESSFUL AND UNSUCCESSFUL, 
SEMINARY STUDENTS 
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The University of Nebraska, 1958 


Adviser: Warren R. Baller 


The purpose of this study was to discover if there are 
measurable characteristics which differentiate between 
successful and unsuccessful seminary students. The sam- 
ple population studied included two hundred and fifty-six 
men from four classes of one seminary, all of whom had 





completed at least two semesters (thirty hours) of aca- 
demic work. The subject population was divided into two 
major groups: unsuccessful, those on scholastic probation, 
and successful, honor students. A middle group of students 
who had never been on probation and never on the honors 
list was included for comparative purposes. 

There is much in the literature pertaining to the prog- 
nosis of success in college, but little in the prediction of 
success or selection of candidates for graduate study in 
seminary. The literature does reveal a growing concern 
for a qualitative analysis of the characteristics of minis- 
terial candidates. 

The study itself consisted of a systematic differentia- 
tion of successful and unsuccessful students by scores on 
standard objective tests and inventories. 

It was found that interest in the ministry as measured 
by the Minister Scale and Section V of the Strong Vocational 
Interest Inventory had no relationship to success in semi- 
nary aS measured by grades. However, it was shown that 
other scales on the Strong can be used to help in prognosis 
of seminary success. The persuasive scale (Section IX - 
Salesmanship) differentiated successful and unsuccessful 
students at the 5% level of confidence. The Interest Matu- 
rity Scale differentiated at the 5% level of confidence; the 
Occupational Interest Scale at the 1% level. Interest in 
managing things (Section III - Production Manager) differ- 
entiated inversely at the 10% level and the Masculine- 
Feminine Interest Scale differentiated inversely at the 1% 
level, successful students showing more distinctly “femi- 
nine” interests. The Strong pattern of a potentially suc- 
cessful student would be: high occupational interest, low 
masculine score, high interest maturity, low production 
manager score, high salesman score. 

Reading comprehension scores were found to be sig- 
nificantly predictive of seminary success. Reading speed 
scores, while not as significant, were still found to be im- 
portant. From this study, the writer suggests that any 
student who enters seminary with a “speed-comprehen- 
sion” score of less than 240 words per minute be required 
to take a remedial reading course. 

It seemed clear that both mental ability scores and 
vocabulary test scores can be helpful in the counseling of 
students relative to their course load. Habits of study 
were also found to be an important factor in student suc- 
cess. Counseling on study habits should be obligatory for 
all who rate below raw score 40 on the Wrenn Study Habits 
Inventory. 

The results on the Bernreuter Personality Inventory 
and the Minnesota Multiphasic Inventory did not indicate 
with precision those individuals who would have scholastic 
difficulty. There were indications, however, that persons 
with markedly deviating scores on the BPI and the MMPI 
do not in general succeed in seminary in line with their 
potential as shown by academic and mental ability test 
scores. 

A complete analysis of the data and the maximum sepa- 
ration of the two groups, successful and unsuccessful, 
called for the use of a discriminant function. Scores on 
the Strong Occupational Interest Scale, the Wrenn Study 
Habits Inventory, the Traxler Narrative Reading Test, the 
Nelson-Denny Vocabulary Test and the Otis Mental Ability 
Test were used in this function. There was ample evidence 
that these tests and inventories as a battery differentiate 
significantly between the groups. 

It is evident that there are objective tests that can help 
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in the selection and classification of seminary students. 
The proper use of these tests can aid a counselor as he 
assists a student in planning a course of study and as he 
counsels with a student about scholastic difficulties. From 
this study, the writer proposes that basic areas of scho- 
lastic concern are vocabulary proficiency, reading com- 
petence, study habits, professional interest, and general 
mental ability. Microfilm $3.20; Xerox $11.00. 246 pages. 


A STUDY OF THE PROCESS OF DROPPING 
OUT OF SCHOOL: EIGHTY CASE STUDIES 
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John William Loughary, Ph.D. 
State University of Iowa, 1958 


Chairman: Dr. K. B. Hoyt 


The purpose of this study was to investigate the process 
of dropping out of high school, primarily from the perspec- 
tive of the individual drop- out. This was done by — 
ing to answer the following two questions. 


1. Can a process of dropping out of high school for 
drop-outs as individuals be identified in terms of 
the available information? 


. If individual drop out processes can be identified 
can several process types be identified? 


Case studies were completed for 46 boys and 34 girls, 
all of whom had dropped out of Iowa secondary schools 
between 1950 and 1956, inclusive. The two criteria used 
for selecting subjects were adequacy of personal and family 
data in school records, and availability for interviews. 

Each case study consisted of certain objective infor- 
mation obtained from school records and a report of an 
interview with the drop-out. The objective data consisted 
of characteristics which previous studies had found to dis- 
criminate between drop-outs and persisters. Each inter- 
view report employed a common format and described the 
subject’s self-perceptions from a variety of standpoints. 
The objective data were obtained by visiting schools and 
reviewing cumulative records. Interviews were held with 
the subjects in a variety of circumstances. 

In an attempt to identify individual processes, predis- 
posing, precipitating and counteracting factors were iden- 
tified in each case study. Using these three kinds of fac- 
tors, a descriptive statement of the drop out process for 
each subject was abstracted. 

To identify process types, process descriptions were 
sorted according to the predominant predisposition factor 
in each case. The case studies themselves were then sorted 
according to the resulting categories. Results of the two 
sortings were compared, discrepancies were resolved, or 
cases involved were taken out of the process categories. 
Descriptive statements of the categories were prepared. 

A drop out process was identified and described for 
seventy-five of the eighty case studies. Many case studies 
contained more than one predisposing factor. The most 
frequent predisposing factors were: lack of acceptance, 
feelings that school was too difficult, feelings that school 
was of little value, and family discord. Precipitating fac- 
tors were identified in seventy-three of the eighty case 





ays 


studies. The most frequently reported rrecipitating fac- 
tors were: argument with schcol personnel, failure or 
seriously behind in school work, and marriage and/or 
pregnancy. “Argument with school personnel” was the 
precipitating factor most likely to accompany each of the 
predisposing factors. Other variable relationships were 
also investigated. 

Six process types were identified in terms of predomi- 
nant predisposing factors. The names assigned to the 
process types were: (1) school too difficult, (2) lack of 
acceptance, (3) disruptive home situation, (4) financial 
need, (5) school program inadequate, and (6) “Engage- 
ment and/or marriage. Sixty-six of the seventy-five 
process cases were Classified according to the process 
types. 

Results of the study suggest that a process of dropping 
out of school can be identified for the majority of drop- 
outs by means of the case study method. Drop out process 
types can be identified in terms of predominant predis- 
posing factors. Drop-outs in the study were more apt than 
not to have a basic problem effecting their withdrawal. In 
spite of these similarities, the case study method points 
up the uniqueness of each individual’s drop out process. 

This study was limited by a non-random sample, ex- 
clusion of mobile drop-outs from the sample, limited case 
information, and the employment of a subjective method of 
data interpretation. Lastly, no means were available for 
establishing the validity of interview content. 

Microfilm $6.80; Xerox $23.80. 534 pages. 


A COMPARISON OF OVERACHIEVERS AND 
UNDERACHIEVERS AT THE 
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University of Georgia, 1958 
Supervisor: James E, Greene 

The problem of this study has been to compare two 
groups of University of Georgia freshmen belonging to the 
class which entered the University in September, 1953. 
Assuming that differences in intellective ability may be 
said to account for only part of the variability in the per- 
formance of college freshmen, individual members of these 
two groups, designated as overachievers and underachiev- 
ers, were paired as to intelligence as measured by the 
percentiles of their “Total” scores on the American Coun- 
cil on Education Psychological Examiration. Thus any 
obtained difference, when such was found to be statistically 
significant, may reasonably be attributed to nonintellective 
factors. 

The overachievers were selected on the basis of their 
having earned grade-point averages in high school aca- 
demic subjects fifteen or more percentile points higher 
than the percentiles of their ACE “Total” scores. The 
underachievers, also paired as to intelligence, were se- 
lected upon the basis of their having earned grade-point 
averages in high school academic subjects fifteen or more 
percentile points lower than the percentiles of their ACE 
“Total” scores. 
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The hypothesis of the study was that there are no sig- 
nificant differences in terms of certain nonintellective 
factors between the means and/or distributions of these 
two groups of freshmen in terms of (1) Personal, social 
and family background factors; (2) Secondary school back- 
ground factors; (3) Freshman placement examination fac- 
tors; and (4) Certain measures of college performance. — 
It was found that these two groups, while not differing sig- 
nificantly in the percentiles of their ACE “Total” scores, 
did reveal significant differences in their secondary school 
grade-point averages in the five academic subject areas 
investigated. | 

The means of the variables concerning which data were 
obtained were tested by “t” and the distributions by chi- 
square. Significance was attributed to all comparisons 
having “p’s” at the .05 level of confidence or less. 

One of the most remarkable findings was that indicated 
by the differences obtained between size generally and the 
fact of over- or underachievement. Overachievers tended 
to have been produced in smaller schools, having smaller 
graduating classes; they also had resided in small towns 
or rural areas before coming to the University. It was 
also found that secondary school variables as a whole were 
much more reliable than were the personal background 
factors as indicators of over- or underachievement. Fur- 
ther, in the group studied there were greater differences 
in achievement between the two groups in academic than in 
nonacademic subjects. The relatively small difference 
between the means of the two groups in this variable sug- 
gests that overachievement is independent of the subject 
studied. It was also noted that underachievers completed 
slightly more academic subjects than did overachievers, 
and that overachievers completed slightly more vocational 
subjects than did underachievers. 

The findings of this study should definitely impress upon 
principals and admissions officers that there are many, - 
varied, and yet statistically significant differences in cer- 
tain factors operating independently of intelligence, and 
that these must be taken into consideration in both the prep- 
aration and selection of college freshmen. Intellective 
ability is not the final criterion by which potential college 
material is to be evaluated. 

Microfilm $2.35; Xerox $8.20. 177 pages. 
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This study consisted of an analysis of empirical data 
relative to growth in achievement as measured by the Iowa 
Tests of Basic Skills. The major purposes were to inves- 
tigate the stability of growth measures and the extent to 
which status measures can be used to predict growth. 

Records of test performance over a three-year period 
were analyzed for two samples of 300 each. One sample 
was selected to be representative of the nation’s fourth- 
grade pupils with respect to composite scores on the ITBS; 





the other was selected to be representative with respect 
to seventh-grade performance. Pupil scores, from the 
1956, 1957 and 1958 Iowa Basic Skills Testing Program, 
recorded as Iowa grade-equivalents were converted to 
national grade-equivalents. This made available scores 
for the same pupils for three consecutive grades, i.e., 
3-4-5 and 6-7-8. 

The relationships between status scores for successive 
years were not much lower than the reliability coefficients 
for status scores. Estimated reliabilities of the gains 
were considerably lower than the reliabilities of status 
scores, the values ranging from .17 to .77. The average 
estimated reliability for the Composite gains was .72. 

The majority of relationships between initial status 
scores and gains were negative. The relationships be- 
tween Composite status scores and gains tend to shift in 
a positive direction. The relationships between gains 
scores for successive years are largely negative while 
gains scores for alternate years are low positive. The 
most important of these correlations are presented below. 


Tests (ITBS) | 
Variables y 8 Gd Lat Bal Wee AS Ace © 


38 vs 3-4G) ss -.48 -.04 .06 -.10 -.37 -.19 -.19 -.28 -.02 
4S vs 4-5G 29 .12 -.06 .34 -.26 -.16 -.17 -.13 .39 
6S vs 6-7G)s-.14 -.18 -.43 -.17 -.61 -.44 -.44 -.33 -.28 
7S vs 7-8G = -.20 -.26 -.30 -.19 -.32 -.12 -.18 -.09 -.01 
3C vs 3-4G -.28 .15 .36 .24 -.14 .01 .14 -.08 

4C vs 4-5G .46 .26 .18 .44 .08 .12 .04 .06 

6C vs 6-7G_ -.04 -.04 -.27 -.12 -.30 -.25 -.17 -.16 

71C vs 7-8G -.04 -.06 -.08 -.10 .09 .03 .08 .09 
3-4Gvs 4-5G -.19 -.01 -.22 .02 -.44 -.31 -.34 -.30 .01 
6-7Gvs 7-8G -.50 -.45 -.34 -.32 -.37 -.36 -.43 -.39 -.32 
0-6Gvs7-8G_ .02 .02 .05 











These results apparently contradict the advice which is 
typically given the test user with respect to the interpreta- 
tion of gains, namely, that the “good” student should be 
expected to show greater gain than the poor student. How- 
ever, when the same fallible test score is used as a meas- 
ure of initial status and as a basis for computing gain, er- 


rors of measurement tend to influence initial status scores 


and gains in the opposite direction. Ceiling and floor 
effects and regression effects also tend to influence ob- 
tained scores for gain. 

To circumvent some of the difficulties which arise in 
interpreting growth measures, percentile norms for ob- 
tained growth measures were secured. It is recommended 
that norms for growth, in addition to norms for status 
scores, be made available with standardized achievement 
test batteries. Microfilm $3.30; Xerox $11.40. 256 pages. 
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PROBLEM-SOLVING RIGIDITY AND 
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John Francis Redmond, Ph.D. 
University of Washington, 1958 


Supervisor: Henry R. Fea, Ph.D. 


This study was designed to investigate the relationship 
between problem solving rigidity and occupational inter- 
ests. The Einstellung Water Jar Test was used to meas- 
ure rigidity. This consisted of a series of arithmetical 
problems in which the subjects were asked to measure 
specified amounts of liquid using empty jars of known 
capacity. After preliminary problems, several were pre- 
sented which could be solved only by an indirect, relatively 
complex method. These were followed by a series of crit- 
ical problems solvable by either indirect or direct method. 
Rigidity was indicated by the subjects’ inability to over- 
come the previously induced set toward the indirect ap- 
proach and solve the latter problems by the easier, direct 
method. Vocational interests for this study were deter- 
mined through the use of the Strong Vocational Interest 
Blank. : 

The subjects for the experiment consisted of two hun- 
dred and fifty male high school seniors. Approximately 
twenty per cent of these were eliminated following the 
Einstellung Water Jar Test due to such factors as arith- 
metical errors, or signs of a pre-existent set toward the 
indirect approach. The latter was indicated by the sub- 
ject’s failure to solve at least one of the preliminary prob- 
lems by the direct method. The remaining subjects were 
classified into rigid, intermediate, and non-rigid groups 
according to the number of critical problems solved by 
the direct method. 

The Strong Vocational Interest Blank was administered 
to the subjects in all three groups and their respective 
performances in each of the forty-eight occupational in- 
terest categories were determined. For purposes of sta- 
tistical analysis, both biserial correlation coefficients and 
t scores were computed. 

In the comparison of the rigid and intermediate groups 
as to vocational interests, no relationship was discernible 
between degree of rigidity and scores on the interest in- 
ventory. With respect to the differences between the mean 
scores of these two groups, none of the t scores calculated 
were statistically significant. a 

When the intermediate and non-rigid subjects were 
compared, the non-rigid group scored significantly higher 
in the categories of certified public accountant, mathema- 
tician, and occupational level. The differences in these 
cases were Significant at the one per cent level. A differ- 
ence significant at the five per cent level was present be- 
tween the two groups in the area of industrial arts teacher 
where the more rigid subjects had the higher score. In 
addition, there was some positive relationship between 
rigidity and the occupational category of mortician although 
it was not statistically significant. 

In the comparison of the rigid and non-rigid groups, 
the findings were similar to those for intermediate and 
non-rigid subjects, but there were fewer t scores of sta- 
tistical significance. The non-rigid group had significantly 
higher scores in the areas of certified public accountant 





and mathematician. The differences in both cases were 
significant at the one per cent level. Although not signifi- 
cant, non-rigidity was positively related to the vocational 
interests of engineers, psychologists, and physicists. 
Microfilm $2.00; Xerox $4.40. 82 pages. 
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Plan and Procedure 


The purpose of this study was to determine the suita- 
bility of the use of a multi-factor test battery for the as- 
sessment of the vocational potentialities of institutionalized 
mentally sub-normal individuals. In order to realize the 
purpose stated above, the first part of the study was de- 
signed to compare the test performances of a group of 
institutionalized mentally sub-normal individuals with other 
“normal” groups. 

A second portion of this study included the isolation of 
the aptitude patterns of the test scores for individuals 
within each group. These patterns were tabulated into 
frequency distributions which indicated the extent to which 
patterns occurred and characterized a group. 

The final portion of this study involved the conversion 
of the occupational aptitude patterns into specific occupa- 
tions. The occupations utilized were those in which test 
development studies based on adequate samples were 
conducted by the United States Employment Service and a 
significant correlation had been obtained between the oc- 
cupational pattern norms and the criterion for that oc- 
Ccupation. 

The instrument used in this study was the General Ap- 
titude Test Battery which is composed of twelve tests; the 
scores of which are combined to yield nine aptitude fac- 
tors. The factors include intelligence, verbal aptitude, 
numerical aptitude, spatial aptitude, form perception, cler- 
ical perception, finger dexterity, manual dexterity and 
motor coordination. 

The sample which was used in this study consisted of 
1225 subjects who were divided on the basis of the educa- 
tional institution in which they were, or had been, enrolled. 
The groups consisted of 191 institutionalized mentally sub- 
normal individuals, 304 high school seniors, 266 diversi- 
fied individuals whose educational level varied from col- 
lege graduates to the sixth grade, and 464 technical high 
school freshmen respectively. 

The analysis of variance technique was used to deter- 
mine similarities and differences which existed between 
groups. In addition, the test for the significance of the 
gap between adjacent means was employed for the purpose 
of identifying the particular groups which were signifi- 
cantly different. 
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Findings 


The findings suggested that extreme differences existed 
between the groups being compared. These differences 
were demonstrated to be significant beyond the .01% level 
of confidence. The test for differences between the means 
of the groups indicated that all groups were significantly 
different beyond the .05% level of confidence on all nine 
aptitude factors with relatively few exceptions. 

In general, the results of this study established the fol- 
lowing: 

1) The General Aptitude Test Battery, in its present 
form, was not a suitable instrument to be used for the as- 
sessment of the vocational aptitude potentials of institution- 
alized memtally sub-normal individuals. 

2) The performance of the mentally sub-normal group 
on the General Aptitude Test Battery verified that a limited 
amount of vocational potential existed. Slightly over three 
percent of the entire mentally sub-normal group were able 
to achieve occupational aptitude patterns while the “normal” 
groups were represented in substantial numbers in all 
twenty-two patterns. 

3) In the one hundred and twenty-two specific occupa- 
tions which were represented by the occupational aptitude 
patterns, seventy-four or sixty-one percent were found to 
include members of the mentally sub-normal group. Inthat 
a small number of the mentally sub-normal group achieved 
occupational aptitude patterns, the same individual was 
represented several times in the various occupations. 


Conclusions 


The general conclusions formulated on the basis of the 
findings obtained in this study are as follows: 
1) The General Aptitude Test Battery cannot be used 


with confidence for the assessment of the vocational poten- 
tialities of the institutionalized mentally sub-normal in- 
dividual. Unless an effort is made to include a sample of 
the lower end of the mental ability scale in its standardi- 
zation, the General Aptitude Test Battery is not suitable 
for this purpose. 

2) The vocational potential possessed by the mentally 
sub-normal group, as measured by the General Aptitude 
Test Battery, is extremely limited, and suggests that only 
a few individuals have sufficient ability for adequate occu- 
pational success. Previous follow-up studies have not 
substantiated this limitation. 

3) The vocational potential displayed by the mentally 
sub-normal group, as measured by the General Aptitude 
Test Battery, is not commensurate with the qualifications 
demanded by the majority of the specific occupations con- 
sidered in this study. 

Microfilm $2.00; Xerox $5.80. 118 pages. 





PROBABILITY SAMPLING SURVEY OF 
INTELLIGENCE SCORES OF IOWA PUBLIC 
SCHOOL CHILDREN BY SIZE AND 
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Miriam Louise Showalter, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor J. B. Stroud 


The method of probability survey sampling was em- 
ployed in obtaining data from which estimates of distri- 
butions of intelligence test scores of Iowa public school 
children could be derived for purposes of educational plan- 
ning. There was special interest in distributions at lower 
and upper extremes of distributions. The basic parameters 
to be estimated were the numbers of fifth grade pupils in 
each of seven IQ categories (of arbitrarily determined 
size) in communities classed by size and type. Corre- 
sponding proportions were determined for each classifi- 
cation of community (stratum), based on known numbers 
of fifth grade pupils. 

Combinations of standard techniques of sampling em- 
ployed included multi-stage, stratified, proportional, sys- 
tematic and simple random. Since the error variance of 
sampling distributions was partially dependent upon the 
differences (variabilities) among sampling units employed 
(eg., communities, schools, classes, but not pupils) it was 
necessary to obtain such estimates in advance (of sam- 
pling). The method of probability survey sampling was 
selected because it provides a theoretical and statistical 
basic for determining the size and plan of sample which 
will yield parameter estimates approaching desired pre- 
cision (accuracy). Advance estimates were established by 
educated guesses based on variabilities obtained from 
chance sampling distributions, ITBS score distributions, 
and hypothetical (extremely variable) distributions. 

Stratification introduced first to allow reporting of re- 
sults by size and type of community, also served to reduce 
error variance and permit flexibility of sampling schedules 
according to stratum characteristics. Ultimately 10 strata 
were formed, primarily on the basis of community popu- 
lation and secondarily on the basis of total elementary en- 
rollment, ranging from Stratum I which included one- to 


-three-teacher rural schools to Stratum X which included 


school districts associated with communities of 100,000 
or over. (Populations of communities associated with 
Stratum II to IX are: 500 or less; 500-1,000; 1,000-3,000; 
3,000-8,000; 8,000-15,000; 15,000-27,000; 27,000-45,000; 
45,000-100,000 respectively.) The Lorge-Thorndike In- 
telligence Test, Verbal Battery, Level 3, was administered 
to approximately 10 per cent sample of Iowa public ele- 
mentary school pupils. 

For purposes of statistical treatment of data, IQ cate- 
gories were so selected as to include (from the lower to 
the upper end of the distribution) 5, 10, 20, 30, 20, 10, and 
5 per cent of the total fifth grade population. 

Estimated proportions of pupils in the lower extreme 
category (score range 50-84) were: p= .04, .05, .04, .02, 
.05, .04, .06, .04, .06, and .08 in Stratum I to X respec- 
tively. Corresponding stratum estimates in the upper ex- 
treme category (score range 133-150) were: p= .06, .07, 
.07, .04, .06, .05, .07, .08, .08, and .05. 

The results are of interest to special education in that 
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they indicate numbers of pupils in the extreme categories 
of the distribution for communities classed by size and 
type, and for the state as a whole. From other data it is 
known that Iowa pupils who have attended “rural” schools 
score significantly lower on achievement tests (ITBS) than 
pupils who have attended “urban” schools. In terms of the 
results of this investigation this outcome cannot be attrib- 
uted to larger proporations of pupils at the lower extreme 
proportions of pupils at the lower extreme of intelligence 
score distributions in “rural” populations. 

Microfilm $2.00; Xerox $5.00. 99 pages. 


EDUCATIONAL BACKGROUND AND CAREER 
PATTERNS IN A SOUTHERN INDUSTRY 
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Mary Ann Lambe Velasco Tydlaska, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. Carson McGuire 


The research investigated the relationship between the 
educational achievement of employees in a southern chem- 
ical industry and their present positions. The amount and 
kind of education as well as degree of management identi- 
fication among employees were examined as influences 
upon the aspirations for the future of these employees. 

A sample population of 165 employees was drawn from 
the three divisions of the plant (maintenance, operations, 
and administration) and from four levels of position (un- 
skilled, semi-skilled, skilled, and supervisory). The data 
in the study were based upon responses to questionnaires, 
a morale survey, and information obtained from personnel 
files of employees. 

Approximately equal proportions of persons from all 
educational levels at Columbia-Southern apparently bet- 
tered themselves in contrast to their parental life style. 
Almost 50 per cent of the sample population of 165 em- 
ployees experienced sufficient mobility from their parental 
life style to classify them as ‘climbers” in terms of the 
indices used. 

Almost two-thirds of employees had aspirations for the 
future which could move them upward from their present 
status to another life style. Aspirations for the future 
were present among persons with all degrees of educational 
achievement, whether or not one regards the desires as 
being equaly realistic. The aspirations for achievement 
shared by men in all educational levels, however, were not 
directed toward the same status levels. 

Most of the hourly workers at Columbia-Southern had 
only limited opportunities open to them since the channels 
of mobility were closely related to educational achieve- 
ment. The majority of hourly employees entered Columbia- 
Southern as unskilled men and learned their skills on the 
job or through apprenticeship training. z 

The achievement of a supervisory position at Columbia- 
Southern without a college education was possible only for 
a small minority in the maintenance. College-trained 
personnal were favored for supervisory positions in ad- 
ministration and demanded for supervisory positions in 
operations. 

The ways and means to achieve mobility were not always 





clear to these individuals, since aspirations for highstatus 
jobs without realizing the necessity of further education 
or training frequently were expressed by the subjects of 
this study. Somehow the realities of the relationships 
among amount and kind of education, job hierarchies, and 
requirements for promotion have not been taken into ac- 
count by them. The present research could supply some 
of the kinds of information necessary to appraise the routes 
to mobility and job satisfaction, and, thus, to help the in- 
dividual make realistic choices. 

Microfilm $2.70; Xerox $9.40. 208 pages. 


PSYCHOLOGICAL NEEDS OF ADOLESCENCE 
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Solomon Arthur Weinberg, Ph.D. 
The Ohio State University, 1953 


Introduction 

The study’s purpose was to identify relationships be- 
tween psychological needs and age through the years of 
adolescence and to determine the extent to which these 
needs are satisfied in the everyday lives of adolescents. 
Such an approach was impelled by a desire to evaluate 
widespread assumptions about an adolescent period based 
upon chronological terms and to arrive at a conceptual 
view of needs compatible with developmental data. Some 
of the problems involved in a study of the relationship be- 
tween age and needs of adolescents are as follows: 


1. What are the essential characteristics of the needs 
of adolescents ? 


. What is the relation between age and needs ? 


. What are the social agencies which influence the 
development of needs ? 


. What is the relationship between social situation 
and expression of needs ? 


5. How are needs related to one another in transition? 


6. What is the status of need satisfaction at various 
ages ? 


Background 

The study was part of a more extensive program by a 
group of collaborators, The Ohio Youth Survey Research 
Associates, to investigate the needs of adolescents. A 


doctoral dissertation, “An Emergent Category Approach 


To the Analysis of Adolescent Needs,” by Charles M. 
Lucas,’ developed in relation to the larger program has 
provided a factor analyzed needs instrument which was 
used in the present study. It was Lucas’ results which 
directly motivated the present study. Employing a sys- 
tematic conceptual framework of needs, Lucas developed 
a questionnaire and administered it to an adolescent popu- 
lation in a small urban community. Lucas then proceeded 
to do a factor analysis of the data obtained. In the factors 
thus derived the variable of age failed to show a substan- 
tial correlation with any of the isolated factors. Basic fac- 
tors of Lucas’ study may not exclude the possibility of 
more specific need variables being related to age through 
adolescence. 
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Conceptual Framework 

Despite the fact that adolescence basically refers to 
physiological changes, the pertinent literature commonly 
refers to adolescence in terms of cultural and psycholog- 
ical changes that relate to a period of life. The writer 
sought age indices to parallel motivational concomitants 
of adolescent change. Motivational concomitants may be 
hypothesized in the psychological and cultural definitions 
of adolescence. These refer to adolescence as a transition 
to independence and mature adult roles to parallel growth 
to physical and sexual maturity. Needs which depend for 
their satisfaction on the support of others might be expected 
to undergo a decline in adolescence whereas needs which 
depend for their satisfaction upon the individual’s strength, 
skill, and maturity should increase in importance. 


Acquisition of Data 


Description of the Ohio Youth Survey Needs Questionnaire 

In order to obtain the data for the present study, use 
was made of the Ohio Youth Survey Need Questionnaire. 
This takes the form of a ninety item booklet, provided in 
two versions, one for girls and one for boys. The cover of 
each booklet contains questions aimed at providing back- 
ground data about the respondent. 

To measure needs, the questionnaire utilizes items 
consisting of four parts which revolve around characteris- 
tic roles of young people. The first statement of each item 
portrays a fictitious person in a typical social role. Both 
the social role and name of the character vary from item 
to item. The two forms, the one for boys and the one for 
girls, differ in the names used to conform to the sex of the 
respondent but portray identical roles, item by item. The 
second part of each item takes the form of a question which 
requires the respondent to compare his self concept with 
the role of the character portrayed in the first statement. 
The question always asks the following, “Am I like him?” 
The third part always asks the following, “Do I want to be 
like him?” and cites a possible need. The fourth part of 
each item, which asks the question, “Who do I know in 
school like him?” was not used in this present study. Fol- 
lowing is the first item in the boys’ questionnaire; it has 
the typical form of all items. 


1. Luke almost always stays out of trouble. 
Am I like him ? Yes No 
Do I want to be like him? Yes No 
Who do I know in school 
like him? 


Roles are made to reflect eight different areas of social 
participation including the following categories: (1) Self, 
(2) Unisexual pair, (3) Heterosexual pair, (4) Unisexual 
peer group, (5) Heterosexual peer group, (6) The family, 
(7) The school, and (8) Other adults. The social setting 
designated as “Self” provides a general self reference in- 
clusive of all social relationships: for example, item “1” 
reads, “Luke almost always stays out of trouble.” The 
other categories are arranged by employing a phrase which 
is representative of the setting. Item “2” in the boys’ form 
of the questionnaire, “Harry can get along very well with- 
out a boy-friend,” establishes a unisexual pair relation- 
ship by using the phrase, “without a boy-friend.” Item “2,” 
“Joyce can get along very well without a girl-friend,” of 
the girls’ form parallels the boys’ form as do all the items. 

Individual items are also differentiated by needs which 








they have been structured to represent. It is assumed that 
the desire to play a given role reflects a given need on the 
part of the respondent. The following needs have been 
hypothesized and translated into social roles: (1) Accept- 
ance, (2) Achievement, (3) Affection, (4) Approval, (5) Be- 
longing, (6) Conformity, (7) Dependence, (8) Independence, 
(9) Mastery-dominance, (10) Recognition, (11) Self reali- 
zation, and (12) Understanding. 


Administration of the Questionnaire 

The questionnaire was administered to all the in-school 
youth in the seventh through twelfth grades of the commu- 
nity selected. This comprised a total population of 754. 
Since some questionnaires were deleted because of too 
many unanswered items and because several age groups 
contained too small a sample, the net population used was 
654. The population used ranged in age from thirteen 
through nineteen. 

The survey attempted to study all the adolescent popu- 
lation of the community. This entailed a number of diffi- 
culties, including (1) locating out-of-school youth, and 
(2) the selective nature of available out-of-school sam- 
plings. 


Treatment of the Data 

It will be recalled that the first statement of each item 
describes the role of an individual. The second asks, “Am 
I like him?” The third asks, ‘Do I want to be like him?” 
There are four possible combinations of answers to the 
two questions used in this study. For each of these ques- 
tions, there is a yes-no choice. Inserted below are the 
four possible answers as coded for recording onIBM sheets. 
The answer for each question was recorded by filling the 
multiple-choice column matching the key number. 


1. Yes 2. Yes 3. No 4. No 


Yes No Yes No 


The total of “yes” responses was tallied for statements 
“2” and “3” for every age group, separately for the sexes. 
Each of the ninety items was scored this way. The results 
were submitted to a chi square test of significance based 
on a fifty per cent chance expectancy for either a “yes” or 
“no” response to each statement. 

The goals of adolescent groups were identified by sta- 
tistically significant frequencies of “yes” responses for 
each age group, separately for the sexes. The goals were 
then put into groupings based on the common age range 
over which a group of goals was significant. Those goals 
which were common to the same age range were then re- 
grouped on the basis of similarity. The groups of items 
were then labeled and interpreted for commonality of need 
pattern. 

After identifying goals, the writer determined to what 
extent these goals were attained by various age and sex 
groups. For those items identified as goals, the responses 
to the second part of the item, “Am I like him?” were sub- 
mitted to a chi square test of statistical significance. 


Results 
I. Needs Reported by Adolescents 


i. The most enduring needs in adolescence for the 
population studied are: 


a. To work hard and endeavor to attain worthy 
goals 
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b. To be the special recipient of unqualified 
and deep expressions of affection 


. To conform to approved behavior and stand- 
ards designated or valued by reference in- 
dividuals and groups 


. The following needs endure for boys but not 
for girls through adolescence, and are com- 
mon among girls from thirteen through fifteen. 


a. To see oneself as being an integral member 
of a group; to feel accepted, wanted de- 
sired, and sought by the groups; to be an 
important element in maintaining the group’s 
identity and in carrying on the activity of 
the group 


. To avoid being the object of blame and to 
be the special recipient of approval; to 
avoid unfavorable criticism or scorn; to 
be proper, correct, adept 


. The following needs endure through adoles- 
cence for girls but not boys. 


a. To have a favorable status in a group which 
one respects and aspires to; to be free of 
criticism and accepted with equal perroga- 
tives normal for the members of the ref- 
erence group; to identify with a group that 
has a code of values and standard of behav- 
ior which lends prestige to oneself 


. The following need is common to the youngest 
group of boys, aged thirveen. 


a. To be free to exchange confidences and 
intimacies with chums 


. The following needs are present among older 
groups of adolescents of both sexes (Age six- 
teen through nineteen for girls and age seven- 
teen for boys). 


a. To play self assertive roles characteristic 
of adults; to assume adequate relations 
with the opposite sex and with adults; to 
be accepted and respected as an adult; to 
be competent and effective 


The most striking changes in the needs of adoles- 
cents are: 


1. 


The dropping out of a chum-intimacy need for 
boys after age thirteen 


. The dropping out of the group membership and 


blame avoidance-approval need for girls after 
fifteen 


. The very general and common emergence of 


adequacy and self assertive needs for bothsexes, 
at sixteen for girls and seventeen for boys 


Transition to maturity 


1. The individual at early adolescence commonly 


possesses a number of needs essential to in- 
dependence, self reliance, and responsibility 
comprising internalized values of: 


a. Hard work 
b. Worth while goals 





2. The most decisive change in needs in adoles- 


cence is for sound relations that are dominated 
by one’s own capabilities, mastery, and self 
expression. 


. Growth to mature roles is not accompanied by 


a decline in the need to conform. 


IV. Sex differences in needs 


1. 


Girls express a wider range of emotional needs 
in peer relationships than do boys. 


The need of conformity is stronger in girls than 
boys and borders on dependence. 


. Belonging to a group and blame avoidance are 


more related to status values in the case of girls. 


. Belonging to a group and blame avoidance as 


independent needs decline in importance for girls 
after fifteen but continue on for boys. 


V. Satisfaction of Needs 


1. 


Needs shown greater degrees of satisfaction as 
adolescence progresses. 


. Girls report greater satisfaction of needs than 
do boys. | 


Transition in degree-of satisfaction is-much 
sharper for girls and centers around age fifteen. 


. In evaluating efforts expended towards goals, 


most boys and girls see themselves as doing 
their best. 


. In evaluating general competence and success in 


activities, satisfaction appears common. 


. In evaluating opportunities for demonstrating 


capabilities, the direction of responses is neither 
strongly positive nor negative. 


For girls, there is a definite age trend towards 
greater attainment of affection. No such age 
trend is indicated for boys. Throughout adoles- 
cence, the most common area of receiving af- 
fection is in unisexual pair relations. After fif- 
teen, unisexual group relations becomes the most 
commonly consistent source of affection. For 
boys, the most common area for satisfaction of 
affection needs is in the home. 


. At no age do the needs related to chum-intimacy 


show statistics of significance for either satis- 
faction or nonsatisfaction. 


. Though the need to conform in adolescence con- 


tinues through adolescence, such behavior shows 
a decline. 


. Blame avoidance-approval behavior which shows 


a sharp decline for girls to match the declining 
need, shows no such trend for boys, for whom 
the need continues. 


. Needs related to group membership shows a 


sharply declining satisfaction for girls after fif- 
teen to match the decline in actual needs. This 
trend is indicated for boys only in relation to the 
home, the only area where satisfaction shows a 
continuous satisfaction over a period of years. 
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12. Girls show a sharp differentiation in their rela- 
tions to unisexual and heterosexual groups. At 
about age sixteen there is a marked decline in 
presence of needs vested in unisexual group ac- 
tivities. At about the same period, girls show 
an increase in satisfactions derived from hetero- 
sexual group activity. 

Microfilm $2.35; Xerox $8.20. 180 pages. 
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The purpose of this study is (1) to determine the pres- 
ent thinking among industrial arts educators relative to 
the importance of and need for training in instructional 
aids as a part of the pre-service and in-service profes- 
sional education of industrial arts teachers, (2) to deter- 
mine methods and practices by which training institutions 
and supervisors of industrial arts can better provide pre- 
service and in-service training in instructional aids, and 
(3) to offer suggestions for the content of a college course 
of study in instructional aids. 

Current literature and research reports on industrial 
arts education and audio-visual education were surveyed 
for material pertinent to the study. Information on current 
practices and opinions was secured from questionnaires 
received from teacher trainers in colleges and universities 
preparing industrial arts teachers, supervisors of industrial 
arts, and teachers of industrial arts insecondary schools. 

Suggestions as to desirable outcomes, course organi- 
zation, and units of instruction for a college course of study 
in instructional aids are given in the appendix. The units 
of instruction for this outline have been selected on the 
following basis: the extent and frequency of their coverage 
in literature on instructional aids, and recommendations 
and suggestions as offered by forty-seven industrial arts 
teacher trainers who volunteered to examine and evaluate 
a tentative course of study outline. 

In light of the findings of the study, these succinct con- 
clusions are drawn relative to instructional aids in indus- 
trial arts education: 

1. Industrial arts educators are of the opinion that in- 
dustrial arts teachers are not properly prepared to utilize 
effectively the varied instructional aids available for shop 
teaching. 

2. Industrial arts educators feel some special training 
in instructional aids should be a required phase in the 





undergraduate professional training of industrial arts 
teachers. | 

3. Industrial arts educators feel that a course in in- 
structional aids should not be limited to one of theory only, 
but should provide practical experience in preparing in- 
structional aids and in using common projecting equipment. 

4. The number and types of instructional aids being 
used by industrial arts teachers vary widely. Industrial 
arts teachers, as a group, continue to use extensively many 
of the conventional and “time-tested” teaching aids and 
are reluctant to use newer types of teaching aids. 

0. Lack of training is not, in itself, a major deterrent 
to a more extensive use of teaching aids on the part of shop 
teachers. There are other factors which tend to prevent 
a more extensive use of such aids. 

6. Supervisors of industrial arts employ numerous 
practices and techniques to provide in-service training to 
up-grade shop teachers in the use of instructional aids. 

7. Supervisors, as a group, adhere to administrative 
practices which tend to promote a more extensive use of 
instructional aids on the part of shop teachers under their 
supervision. Microfilm $2.00; Xerox $7.00. 150 pages. 
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The Purpose and Procedure of the Study 








The purpose of this study was to determine the general 
and specific experiences which student teachers should 
have when teaching high school classes in bookkeeping, 
general business, shorthand, and typewriting. 

The procedure followed in the study involved: 

1. Preparing detailed questionnaires of general and 
subject-matter experiences for student teachers 

2. Submitting the questionnaires to selected chairmen 
of departments of business education in teacher-training 
institutions, superior supervising high school business 
teachers, and authors of widely recognized textbooks in 
the four subject-matter areas 

3. Tabulating, comparing, and analyzing data concern- 
ing importance of the general and specific experiences 

4. Weighting the evaluations and ranking the experi- 
ences in order of relative importance, 

5. Drawing conclusions and making recommendations. 


Conclusions 





1. All of the general experiences on the questionnaire 
were indicated to be of great or some importance by a 
majority of the respondents. 

2. Chairmen of departments of business education in 
teacher-training institutions and supervising high school 
business teachers generally agreed on the importance of 
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certain general experiences for student teachers. They 
placed great importance on experiences that: 

a. provide for the teaching of subject matter 

b. involve classroom management and control 

c. provide a better understanding of the total school 
program 

d. develop and strengthen desirable personal qual- 
ities. 
Some importance was placed on experiences that: 

a. contribute to the professional growth of student 
teachers | 

b. provide a better understanding of the physical, 
social, and emotional characteristics of junior and senior 
high school youth 

c. provide for participation in extra-class and com- 
munity activities. 

3. Department chairmen, supervising high school busi- 

ness teachers, and textbook authors: 

a. Generally placed great importance on subject- 
matter experiences that: 


(1) require careful preliminary planning 

(2) assure a thorough knowledge of the subject 
matter 

(3) assure having class time well planned 

(4) stimulate interest in the subject 

(5) recognize and provide for individual differ- 


ences 
(6) provide for evaluation and remedial teaching 
(7) involve testing and grading. 


b. Generally were reluctant to indicate one unit of 
subject matter as being more important than another for 
student teachers to teach. 

4. The evaluations of the general and specific experi- 
ences and the composite weighted scores of the evaluations 
provide guides as to the degree of importance of each 
experience to student teachers and/or the emphasis it de- 
serves in the student-teaching program or the special 
methods course. 


Recommendations 





It is recommended: 

1. That the weighted scores of general experiences and 
specific subject-matter experiences be used as guides to 
determine the experiences that student teachers shall have. 

2. That persons responsible for assigning students to 
student teaching use the weighted scores of general and 
specific experiences as guides in choosing student-teaching 
stations which will provide as many as possible of the more 
important experiences. 

3. That persons responsible for guiding the activities 
of student teachers in business subjects consider the im- 
portance of specific subject-matter experiences as indi- 
cated by weighted scores in determining the most favorable 
time during the academic year for students to be assigned 
to student teaching. 

4. That special methods teachers use the weighted 
scores of subject-matter experiences as guides in deter- 
mining units of subject matter, special teaching methods, 
and other experiences peculiar to particular business 
subjects that deserve additional emphasis or attention. 

0. That special methods teachers and persons respon- 
sible for guiding the activities of student teachers--when 
not the same person--work closely with each other and 





with supervising high school business teachers to assure 
that teacher-trainees, during their enrollment in special- 
ized professional education courses, shall acquire an 
understanding of an many as possible of the general and 
specific experiences. 

6. That persons responsible for guiding the activities 
of student teachers in business subjects use the weighted 
scores of general and specific experiences to determine 
the extent to which their programs are providing student- 
teaching experiences according totheir relative importance. 

Microfilm $4.50; Xerox $15.00. 349 pages. 


THE DEVELOPMENT OF A HANDBOOK OF 
ORGANIZATIONAL AND ADMINISTRATIVE 
PROCEDURES FOR TEACHERS OF SPEECH 
CORRECTION IN THE ELEMENTARY 
SCHOOLS OF NEW YORK STATE 


(L. C. Card No. Mic 58-5662) 


John Edward Lent, Ed.D. 
New York University, 1958 


Chairman: Professor Dorothy Mulgrave 


The purpose of this study were to determine the 
objectives of speech therapy, to select from a survey of 
organizational procedures those methods found to be most 
satisfactory, and to select suitable speech corrective 
procedures for use by speech correction teachers serving 
in the elementary schools of New York State. The major 
purpose was to aid in the improvement of existing prac- 
tices by compiling a Handbook of Organizational and Ad- 
ministrative Procedures for Teachers of Speech Correction 
in the Elementary Schools of New York State. 

A wide study of the literature in the field was made to 
obtain a listing of objectives for work in speech correction 
for inclusion in the handbook. The objectives were grouped 
according to the various aspects of the work to which they 
applied. The groupings were analyzed, condensed to 
eliminate repetitious material, and rewarded for uniformity. 
This analysis resulted in a listing of twenty-five objectives 
which were submitted to a jury of five speech experts, for 
their ratings for either inclusion in or exclusion from the 
handbook. 

A questionnaire directed to the 324 elementary school 
speech correctionists in New York State was used to ob- 
tain: Information on program organization; a listing of 
related outside agencies; a listing of needed facilities and 
equipment; and suggestions for the improvement of the 
program. There was a return of 91.36 per cent of the 
questionnaires. 

Five different type sample programs were developed 
from the questionnaire returns for inclusion in the hand- 
book. The five samples included provisions for: working 
in from one to five schools; a maximum case load of 200 
children; thirty-minute group lessons; fifteen-minute 
individual lessons; varying group size; itinerant andblock 
programming; surveying the entire school; utilizing class- 
room teacher referrals; homogeneous grouping; and sat- 
isfactory types of rooms for speech work. 

A wide study of the literature in the field was made to 
obtain a listing of speech correction methods for inclusion 
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and development in the handbook. The methods were tabu- 
lated, listed on a check list, and forwarded to a jury of five 
speech experts who rated each procedure for inclusion in 
every lesson, occasional inclusion in lessons, or complete 
omission from lessons taught by speech correctionteachers. 

The handbook, based upon the entire study, encompassed 
the following areas: 


The role of the speech correction teacher in the ele- 
mentary school 
. Objectives of speech therapy 
. Organizing a program of speech correction 
Procedures with stutterers 
. Procedures with lispers 
. Procedures with articulatory cases 
Procedures with voice cases 
Procedures with hard-of-hearing children 
Teacher aids 
Facilities and equipment 
. Outside agencies 
. Certification requirements for teachers of speech 
correction in New York State 
Instructions for reporting and claiming state aid 
. Forms for use in speech correction programs 
. A bibliography for speech correction teachers, class- 
room teachers, and pupils. 


With reference to the handbook, the investigator rec- 
ommends that: a copy be made available to each speech 
correction teacher in the elementary schools of New York 
State; after a period of several years of continuous use, 
it be revised, according to suggestions from teachers who 
use it; it be used by any group working under similar cir- 
cumstances for developing a course of study in speech 
correction; it be used as a basic text for in-service or 
extension courses for speech correction teachers in New 
York State; and it be used as a basic text by the teacher- 
training institutions preparing prospective speech correc- 
tion teachers. The investigator further recommends that 
studies similar to this one be conducted in other states to 
develop handbooks for speech correction teachers in those 
states. Microfilm $3.45; Xerox $11.60. 265 pages. 


A STUDY OF ACTIVITIES AND PROJECTS 
OFFERED BY UNITED STATES COLLEGES AND 
UNIVERSITIES FOR IN-SERVICE 
EDUCATION IN MUSIC 


(L. C. Card No. Mic 58-7517) 


John William Mitchell, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Burton W. Kreitlow 


This study deals with music activities and projects of- 
fered by United States colleges and universities for the 
in-service education of elementary and secondary school 
personnel. The study reviews purposes guiding colleges 
and universities in their role in in-service education. Two 
broad purposes are: to provide opportunities for individual 
professional personnel to improve their professional com- 
petencies and raise the level of their recorded qualifica- 
tions; and to provide experiences for the professional 
growth of school staffs. 





A comprehensive questionnaire gathered data regarding 
activities and projects in music offered for persons other 
than regularly enrolled campus students. Certain items 
of the questionnaire referred to activities and projects for 
in-service education in music. The survey provided data 
from 205 United States public and private colleges and 
universities. 

Activities for fulfilling, in music, the first broad pur- 
pose of in-service education have been identified. Activi- 
ties offered by ten percent or more of the public institu- 
tions are: courses in music appreciation, music history, 
music theory, vocal applied music, instrumental applied 
music, and music education; clinics, conferences, etc.; 
and directors’ sessions in connection with festival and 
competitive events for school performers. Those offered 
by approximately ten percent or more of the private insti- 
tutions are: courses in vocal applied music, instrumental 
applied music, music appreciation, and music education; 
clinics, conferences, etc.; and directors’ sessions in con- 
nection with vocal festivals for school performers. Em- 
phasis is on courses in music appreciation, applied music, 
and elementary methods for classroom teachers. More 
courses are offered for undergraduate credit than for grad- 
uate credit or as non-credit offerings, and more courses 
are offered on-campus than off-campus. Little emphasis 
is given to courses offered by correspondence or by radio 
or television. Clinics offered by the largest number of 
institutions are for elementary classroom teachers, for 
band and orchestra directors, and for vocal directors 
Directors’ sessions in connection with events for school 
performers are less widely offered. 

Activities and projects for fulfilling, in music, the sec- 
ond broad purpose of in-service education have been iden- 
tified. It has been shown that staff members from colleges 
and universities serve as consultants in school music to 
classroom teachers, music specialists, and school adminis- 
trators; and that they are called upon most frequently for 
help in methods of teaching, and in selection of materials 
and equipment. Staff members work with groups of teach- 
ers in initiatory and promotional projects. Such projects 
are offered most frequently in elementary music (with 
classroom teachers), string instruction, and piano and 
Class piano instruction. Publications offered by the largest 
number of institutions are devoted to materials and equip- 
ment, and to methods of teaching. 


Among suggestions for improving in-service education 
in music are that: 


1. colleges and universities be alert to opportunities for 
effective utilization of radio and television as media 
for presentation of courses in music and music edu- 
cation. 


. more graduate level of non-credit courses offered by 
radio or television by explored. 


. potential values of non-credit courses offered by radio 
or television be explored. 


. increased cooperation between colleges and univer- 
sities and other agencies in sponsoring clinics would 
avoid duplication of efforts and make it possible to 
increase the use of outstanding visiting clinicians. 


. music educators use care in application of terms such 
as Clinic, conference, panel, forum, and workshop. In 
particular, the workshop could be investigated further 
for effectiveness as a means of in-service education. 
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in secondary school music and instrumental music. 
Microfilm $2.20; Xerox $7.80. 167 pages. 


STRENGTHS AND WEAKNESSES OF 
GEORGIA HIGH SCHOOLS WITH 
IMPLICATIONS FOR TEACHER EDUCATION 


(L. C. Card No. Mic 58-7144) 


Shelby Hardy Monroe, Ed.D. 
The University of Florida, 1958 


This study was designed to present in usable form data 
which, it is thought, can be of value in improving teacher 
education programs in Georgia. The specific purposes of 
the study are: 2 

1. to identify the commendations and recommendations 
of the visiting committees which represented the Southern 
Association of Colleges and Secondary Schools in the eval- 
uation of high schools in Georgia between January, 1950, 
and January, 1953; 

2. to determine to what extent selected groups of lead- 
ers in education believe conditions suggested by the com- 
mendations and recommendations exist in Georgia high 
schools in general; 

3. to determine whether the colleges and universities 
in Georgia purport to provide within the professional edu- 
cation sequence experiences designed to develop compe- 
tencies suggested by the commendations and recommenda- 
tions of the visiting committees. 

A random sample of forty-five reports was drawn from 
the 131 reports of the visiting committees. Each commen- 
dation and each recommendation in four sections--Pro- 
gram of Studies, Pupil Activity Program, Guidance, and 
Instruction--was recorded on a separate card. The com- 
mendations and recommendations were then categorized. 

A questionnaire was submitted to sixty instructional 
Supervisors and fifty-one college teachers of education 
courses to determine the extent to which these leaders in 
education believe conditions suggested by the commenda- 
tions and recommendations exist in Georgia high schools 
in general. Ninety-five usable replies were received. 

College teachers of education courses were interviewed, 
and bulletins, articles, letters, reports, handbooks, and 
other descriptive materials were examined carefully to 
determine whether the various teacher programs purport 
to provide experiences designed to develop competencies 
suggested by the commendations and recommendations. 

The visiting committees made 4,112 separate recom- 
mendations and 1,172 separate commendations in the sec- 
tions of the reports included in this study. The recom- 
mendations and the commendations were combined into 
ninety-eight and seventy-eight categories respectively. 
The recommendations related to materials and methods 
and to curriculum are more numerous than those related 
to evaluation, guidance, pupil activities, or in-service 
teacher education. 

Generally speaking, instructional supervisors believe 
conditions suggested by the commendations and recom- 
mendations exist in more high schools than do college 
teachers. The combined jury does not believe any of the 
conditions exists in more than approximately one-half of 
the schools. 





The percentage of the teacher education programs which 
purport to provide experiences designed to develop com- 
petencies suggested by the commendations and recom- 
mendations ranges from zero per cent to 100 per cent. 
Curriculum, materials and methods, and evaluation are 
emphasized in the professional sequence; guidance, pupil 
activities, and in-service teacher education tend to be 
neglected. 

Many of the institutions purport to provide experiences 
designed to develop competencies suggested by certain 
high-frequency recommendations related to curriculum, 
materials and methods, and evaluation. This fact suggests 
a need for the careful examination of the content and pro- 
cedures of all phases of the teacher education programs. 
Teacher educators should determine the extent to which 
they actually are achieving their goals. It also suggests 
a need for a study of the extent to which teachers are free 
to teach as they are taught to teach. Teacher educators 
may need to assume greater responsibility for developing 
an understanding and appreciation of their teachings among 
administrators, boards of education, and other lay persons. 

Few if any of the institutions provide experiences de- 
signed to develop competencies suggested by the recom- 
mendations related to pupil activities. Teacher educators 
need to determine their responsibility in this area. If the 
activity program is sound educationally, teacher educators 
should provide for the development of the needed compe- 
tencies. Microfilm $2.65; Xerox $9.20. 201 pages. 


THE PREPARATION OF 
COLLEGE MATHEMATICS INSTRUCTORS 


(L. C. Card No. Mic 58-7167) 


Lyman Colt Peck, Ph.D. 
The Ohio State University, 1953 


The character and purposes of higher education have 
shifted steadily since the rise of the medieval university 
and its spread to colonial America. Many college admin- 
istrators and professors have expressed concern that the 
preparation of instructors for institutions of higher edu- 
cation has not changed in a corresponding manner. 

Purpose of Study. It is the purpose of the study to pre- 
sent objective data showing current practices utilized in 
preparing college mathematics instructors and to present 
judgments and opinions from within the profession of higher 
education on the desirability of these practices. Present 
practices are compared and contrasted and thus utilized 
to yield recommendations for the preparation of college 
mathematics instructors. Attention is focused primarily 
upon the graduate school’s role in preparing these in- 
structors. 

Review of Previous Research. The writer was able to 
find only one instance in the literature on the subject in 
which the specific problem of preparing college mathe- 
matics instructors wis considered. In 1934 the Mathe- 
matical Association of America undertook to outline a 
plan for revision of existing doctoral programs in mathe- 
matics.’ This group’s sole purpose was to take cognizance 
of the fact that most Ph.D.’s in mathematics teach. The 
group recommended that both teaching mathematicians 
and research mathematicians spend part of their graduate 
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study in supervised practice of college teaching and in 
guided reading in educational theory and practice. The 
teaching mathematician need not specialize intensively 
either in his course work or his thesis, but should empha- 
size breadth in both mathematics and allied fields. 

In a study made in 1946, B. W. Jones made an attempt, 
on a limited scale, to determine the extent to which teach- 
ing assistants in graduate mathematics departments were 
supervised.* Nine out of thirteen departments helped their 
assistants, in one way or another, with teaching problems. 

The most complete program of instructor preparation 
found in the literature was that reported in 1948 concerning 
the mathematics department at the University of Michigan.* 
The program consisted of regular group lecture and dis- 
cussion meetings, a consultation service, and classroom 
visitation followed by individual conferences. 

Procedures Used in Present Study. The data which 
provided the basis for the conclusions reached in this study 
were obtained from questionnaires sent to the following 
four groups of people: 








1. Chairmen of mathematics departments in institutions 
_ Offering doctoral programs in mathematics. 

2. Deans of liberal arts colleges. 

3. Chairmen of undergraduate mathematics departments. 

4. Instructors of college mathematics. 


The way in which the members of these groups were chosen 
and the percentage of returned questionnaires form the 
basis for the following conclusions: 


1. One-half of the departments which prepare Ph.D.’s 
in mathematics in this country furnished data. 


. These departments graduated one-half of the Ph.D.’s 
in mathematics in this country in the year 1949-50. 


. One-half of the institutions which grant the bache- 
lor’s degree in mathematics in this country fur- 
nished data, either through a dean or through an 
undergraduate mathematics department chairman, 
these two groups being equally represented. 


. The instructors who furnished data represent but a 
small sample of the population of college mathe- 
matics instructors in this country; for example, 
approximately 8 per cent of those who have earned 
the Ph.D. within the last three years are represented. 


The information obtained by the questionnaires was ar- 
ranged into four classifications, as follows: 


1. Some characteristics of college mathematics teach- 
ing—courses taught and some traits of those who 
teach them. 


2. Academic preparation of college mathematics in- 
structors—study in mathematics and other areas, 
excluding the professional education area. 


. Professional preparation—classroom teaching ex- 
perience and study in methods of college teaching. 


. The role of research and of the dissertation in the 
preparation of college mathematics instructors. 


Summary of Findings. Slightly more than one-half of 
the beginning college mathematics instructors and of the 
experienced instructors included in the study teach grad- 
uate students in mathematics, and nearly one-fourth of 
them teach remedial mathematics and general mathematics. 





By far the majority teach elementary and advancéd college 
mathematics while only a small percentage offer courses 
in the teaching of mathematics. 

Of the problems which are particularly troublesome to 
beginning college mathematics instructors, those met most 
frequently do not center upon subject matter, but upon stu- 
dent-instructor relationships. 

The deans and undergraduate chairmen pointed out cer- 
tain strengths and weaknesses which they saw in their be- 
ginning mathematics instructors. In this way certainareas 
which need emphasis in instructor preparation were made 
apparent. These areas are: | 


1. Broad study in fields closely related to mathemat- 
ics, with emphasis on inherent interrelationships. 
2. The study of college-student learning problems. 


Five mathematics courses, listed below, were reported 
as studied by most Ph.D. candidates in 90 per cent of 
the graduate mathematics departments involved in the 
study. 


. Functions of a real variable 

. Modern higher algebra 

. Matrix theory 

. Functions of a complex variable 
. Differential equations 


These courses, however, do not form a good foundation in 
the major subdivisions of mathematics. The list can be 
broadened by adding those courses which were studied by 
most Ph.D. candidates in 55 per cent or more of the grad- 
uate departments: 


6. Group theory 

7. Infinite series 

8. Projective geometry 
9. Differential geometry 
10. Set theory 

11. Field theory 

12. Fourier series 

13. Point set topology 


These thirteen courses are representative of the basic 
areas of algebra, geometry, and analysis. They reflect 
the content of advanced mathematics courses of study in 
the majority of the graduate mathematics departments in 
this country. Three additional courses may be added to 
this list on the basis that one-fifth of the graduate depart- 
ments said they were not offered, but should be. 


14. Mathematical statistics 
15. History of mathematics 
16. Foundations of mathematics 


To conclude that these sixteen courses are necessary and 
sufficient to develop effective mathematics instructors is 
to ignore the comments made by graduate mathematics 
chairmen concerning the need to build courses of study for 
the individual, not for a mythical average. This list of 
sixteen courses, however, is the largest possible list of 
courses which could be considered as “essential” for the 
Ph.D. degree and which could pretend to reflect the con- 
census of graduate mathematics departments. 

‘The median of the replies concerning present practice 
among graduate mathematics departments indicates that 
prospective mathematics instructors spend 90 per cent of 
their graduate study on mathematics and the rest in study 
of closely related topics. Fifty-seven per cent of the 
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instructors included in the study reported having done 
some graduate work in areas outside of mathematics. All 
of the groups, however, felt that it is desirable for some 
graduate work to be done in areas closely related to math- 
ematics. The respondents in the study expressed little 
interest in having prospective mathematics instructors do 
graduate work in areas not closely related to mathematics. 
The majority (75 per cent) of the college mathematics in- 
structors involved in the study had taught at some level 
from elementary school to college before beginning grad- 
uate work leading to the Ph.D. degree. It is also seen that 
65 per cent of these instructors obtained this teaching ex- 
perience at the college level. The group of instructors as 
a whole rated this experience “very desirable” in terms of 
making subsequent teaching easier. The great majority of 
the instructors involved in the study taught during graduate 
training. This appears to be a steadytrend, for 83 per cent 
of the graduate departments said that 90 to 100 per cent of 
their Ph.D. candidates teach college mathematics at some 
time during their graduate training. This teaching is su- 
pervised by members of the regular staff in the great ma- 
jority of graduate departments. 

Replies from the graduate mathematics departments and 
from the mathematics instructors in the study show con- 
clusively that professional education courses or seminars 
have been used very little in the past few years and are 
being used very little at the present time in graduate pro- 
grams for prospective college mathematics instructors. 
Judgments of the deisrability of these courses by persons 
involved in the study fell into two groups: the deans and 
undergraduate chairmen considered them desirable; the 
graduate mathematics chairmen and the college mathemat- 
ics instructors considered them tobe of neutral desirability. 

Responses to the question of the need for establishing 
standards of certification for college teaching revealed 
a strong majority (75 per cent) against setting up such 
standards. 

Most of the instructors and the graduate mathematics 
chairmen felt that it is very desirable for the emphasis in 
the dissertation of prospective college mathematics in- 
structors to be upon original work in mathematics, and 
80 to 95 per cent of the instructors gave this as present 
practice during their own training. Undergraduate chair- 
men considered this a desirable practice, while the deans 
reported a neutral opinion. When asked about the desira- 
bility of a dissertation of an interpretive or historical 
nature, or of one on the teaching of college mathematics, 
ratings went from “undesirable,” given by graduate chair- 
men and beginning instructors with the Ph.D., to “desirable” 
by the deans. Only three instructors had written disserta- 
tions of this nature. 

The fact that only a small portion of the Ph.D.’s in 
mathematics continue to produce research beyond their 
dissertations is indicated by data from the present study, 
for only 22 per cent of the beginning Ph.D. group of in- 
structors has published three or more articles of mathe- 
matical research. A much larger percentage reports re- 
search projects under way, but completion of these projects 
in form acceptable for publication does not necessarily 
follow. In view of these facts, it can be concluded that work 
on the dissertation in mathematics is not producing mathe- 
matics instructors who are at the same time substantial 
contributors to mathematical research. 

Each group in the study was asked the question, “Is the 
Ph.D. degree a necessary requirement for mathematics 





instruction at the college level?” Since ninety-five per 
cent of the entire number replied to this question, it ob- 


‘viously aroused much interest. Only one group, the chair- 


men of graduate mathematics departments, was more in 
favor of the Ph.D. degree than against it, and this prefer- 
ence was very Slight. The chairmen of undergraduate 
mathematics departments and the instructors who have 
the Ph.D. degree were against making it a requirement in 
a ratio of almost three to one. The deans were against 
such a requirement in a ratio of two to one. 

Recommendations. 1. Graduate mathematics courses 
of study for prospective college mathematics instructors 
should be flexible enough to prepare them to teach college 
mathematics at any level of instruction, from remedial 
through graduate courses. 

2. Beyond requiring a broad understanding of the major 
subdivisions of advanced mathematics, there should be no 
rigid course or credit-hour requirements for the graduate 
study of prospective college mathematics instructors. 

3. The preparation of prospective college mathematics 
instructors should develop a broad acquaintance with fields 
closely related to mathematics. 

4. Prospective college mathematics instructors should 
be required to study problems and methods of teaching 
college mathematics. This work should develop an aware- 
ness and an understanding of: 


a. The fact that the student, not the subject, is the 
source of many problems of teaching 

b. The purposes of higher education, recent findings 
in the psychology of learning, and their implications for 
college mathematics teaching 

c. The advantages to effective teaching of good 
personality, enthusiasm for teaching, and continued 
professional growth. 





5. With the possible exception of individuals who have 
had extensive prior teaching experience, prospective col- 
lege mathematics instructors should be required to ob- 
serve, assist, and finally teach in college mathematics 
classes during graduate training. 

6. The teaching done by prospective college mathe- 
matics instructors should be supervised, preferably through 
visits and conferences by a mathematician who is also an 
accomplished teacher of undergraduate mathematics. 

7. Graduate mathematics departments should consider 
the advisability of creating, for prospective college mathe- 
matics instructors, either a new degree at the doctoral 
level or an advanced master’s degree if the present mas- 
ter’s degree lack the breadth and depth required to pro- 
duce an effective college teacher. 

The evidence provided in the study shows that the ma- 
jority of the college officials who participated are in ac- 
cord with the recommendations which have just been made. 
It is hoped that leaders in the field, as they consider ad- 
ditions to their teaching staffs, will be guided by the prin- 
ciples suggested in the preceding recommendations. By 
being so guided they can become contributing factors in 
shaping programs which will prepare more effective math- 
ematics instructors. 

Microfilm $2.65; Xerox $9.20. 204 pages. 
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suggests that each depends upon the other for success, as 
the interns and public school personnel perceive them. 
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3. Jones, P.S. “The Teaching Fellow Program at 
Michigan,” American Mathematical Monthly, 55 (March, 
1948), pp. 145-147, 

Abstract published by special arrangement with The 
Ohio State University. 


Getting acquainted with the professional position and 
the school, followed by meeting personal problems, under- 
standing children and youth, and then developing relation- 
Ships with the community, is the order of activity groups 
that the combined groups created for all of the activities. 
It might be concluded from that order that the internship, 
as perceived by all the groups, should be more of a testing 
site for professional attitude, technique, efficiency, and 
child study, than for personal adjustment and community 
study. 

In making personal interviews with the respondents 
whose instrument scores were extremely low and high, it 
would be within respectable limits of generalization to 
conclude that the level of morale and level of self-percep- 
tion were of greater influence than any other factors in the 
ranking of activities. Improved communication among the 
cooperating personnel of the secondary school internship 
program was not concluded to be a great need. Changed 
means and quantities of communication emerged as the 
obvious needs. The number of activities expected of the 
items and the wide variety of the nature of the activities 
seemed too great. The program appears, in the perception 
of the subjects of this study, to be in need of concentration 
of effort and consolidation of expectations. 

Microfilm $2.95; Xerox $10.20. 226 pages. 





THE GOAL OF THE SECONDARY-SCHOOL 
INTERNSHIP OF THE UNIVERSITY OF FLORIDA 
IN THE LIGHT OF VARIATIONS OF 
PERCEPTION OF ACTIVITIES 
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Watie Riley Pickens, Ed.D. 
The University of Florida, 1958 


The purpose of this study was the determination of the 
relative importance given by the cooperating personnel of 
the secondary-school internship program to the suggested 
activities for the ten-week phase of the internship. 

A list of 143 internship activities was formulated from 
published materials created and used by the college pro- 
fessors working with the internship program. An instru- 
ment was prepared from these materials and submitted to 
one entire class of secondary-school interns, their direct- 
ing teachers, selected principals, and selected nondirecting 
teachers. There were a total of 205 respondents. Personal 
interviews and case studies were made to ascertain rea- 
sons for responses to the instrument which were extremely 
high and extremely low. 

The returned data were tabulated according to individ- 
ual, group, and total response as well as item, areas of 
items, and total instrument scores. Comparisons were 
made between items, and item-areas of the instrument, 
and total instrument responses according to individuals, 
personnel groups, subject-matter groups, and the total pop- 
ulation of the study. 

It was found that, as a program validation, the general 
high ranking of the collective activities by the collective 
group serves quite respectably. The individual responses 
to activities were significant only to the extent that each 
person reacted in terms of his self perception. Individual 
interns, teachers, and principals selected many items which 
others of the same grouping rejected and vice versa. 

As the respondents were formed into groupings some 
distinction began to appear in the importance-ranking of 
the internship activity areas. All of the groups combined 
provided a more complex summary with which to work, but 
it was more significant for the interpretation of the activi- 
ties of the internship program. The development of pro- 
fessional attitudes, as an area of activities, was the great- 
est concern of all the persons included in this study. Over 
89 per cent of the activities in that area of the instrument 
were ranked as essential to the ten-week phase of the in- 
ternship. 

The combined respondents ranked the activities which 
deal with developing effective learning experiences second, 
and assigned 88.9 per cent of those activities the highest 
rank. The proximity of this area to the one which included 
activities for the development of professional attitudes 


EDUCATION, THEORY AND PRACTICE 
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SUPERIOR UNIVERSITY OF WISCONSIN FRESHMEN 
WITH IMPLICATIONS FOR THE DEVELOPMENT 
OF ENRICHMENT MATERIALS FOR 
HIGH SCHOOL MATHEMATICS 


(L. C. Card No. Mic 58-7456) 


Harry Mason Atwood, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Burton W. Kreitlow 


The purpose of this study was to analyze the mathemat- 
ical achievement of selected superior university freshmen 
in order to ascertain possible areas for improvement in 
this achievement. 

Superior students studied were freshmen enrolled in 
the College of Engineering, University of Wisconsin at 
Madison, in September, 1956, whose percentile ranks on 
the American Council on Education Psychological Exami- 
nation for College Freshmen were at or above the eightieth 
percentile. Also included in the study was a group of “me- 
dian” subjects, from the same class of freshman engineer- 
ing students, whose percentile ranks on the ACE examina- 
tion ranged from forty to fifty-nine. Superior and median 
subjects were classified by number and kinds of high 
school mathematics courses completed and by first uni- 
versity mathematics courses (there are three, each 
starting at a different level), in which they were enrolled. 

Among the data were psychological and achievement 
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test scores, measures of achievement in high-school and 
university courses, and enrollments in high schools from 
which subjects were graduated. 

Analysis of these data included comparisons of achieve- 
ment by superior and median students, as groups, and by 
sub-groups within superior and median groups. Also ex- 
amined, for superior students, were correlations among 
percentile ranks on psychological tests and the several 
measures of achievement. 

From the superior group, thirty high and thirty low 
achievers in university mathematics were interviewed. 
Interview responses indicated students’ opinions as to ade- 
quacy of content and instruction, provisions for enrich- 
ment, degree of difficulty, and reasons for success or lack 
of success in high-school and university mathematics. 

Analysis of item difficulties on the Cooperative Inter- 
mediate Algebra Test showed items that were difficult for 
Superior students. 

Major findings of the study were: 


. In all areas of mathematics superior students had 
acquired knowledge from high-school courses to a 
greater extent than had median students. 


. Upon entering the university, superior students were 
more limited in familiarity with certain mathematical 
topics than in general mathematical knowledge and 
understandings. These topics were: (a) guadratic 
equations, (b) verbal problems, (c) “function” con- 
cept, (d) logarithms, (e) circular trigonometric 
functions and identities, (f) mathematical induction, 
(g) progressions, and (h) in general, a functional un- 
derstanding of algebra. 


. Superior students’ achievement in university mathe- 
matics was inversely related to number of high-school 
mathematics courses completed and to size of high 
schools from which they were graduated, but the level 
at which they began university mathematics programs 
was directly related to these two factors. 


. Mathematics program of most high schools from which 
subjects were graduated had provisions for superior 
students but in the majority of cases these consisted 
merely of assigning more problems of the same kinds 
required of all students. 


. University mathematics courses contained virtually 
no provisions for superior students. 


The more important conclusions are: 


. Superior students are capable of pursuing the study of 
mathematics in high school to a level much more ad- 
vanced than most programs. 


. Advanced algebra and trigonometry should be included 
in high-school mathematics programs of students who 
will enter the College of Engineering. 


. High-school instruction for superior students should 
emphasize a functional understanding of mathematics. 


- In most high schools the most feasible provision for 
superior students is enrichment within regular mathe- 
matics courses. 


. There is a need for high schools to evaluate present 
mathematics programs in regard to adequacy of pro- 
visions for superior students. Also there is an urgent 





need for a similar appraisal of university mathemat- 
ics courses. 
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AN EVALUATION OF THE TEACHING OF 
READING IN SELECTED FIRST GRADES 


(L. C. Card No. Mic 58-2833) 


Ocie Thomas Dekle, Ed.D. 
University of Georgia, 1958 


Major Professor: Rachel S,. Sutton 


THE PROBLEM 


The study was designed to evaluate the effects of vari- 
ous educational philosophies and the utilization of contrast- 
ing approaches to the teaching of reading as applied by se- 
lected teachers in two different public elementary schools. 
One group was taught with an organismic-approach, or an 
emphasis on the total development of the child, the other 
compared with it by a purely subject matter-approach. 


OBJECTIVES 


The primary objectives were: 1. To compare by ob- 
servational description two different approaches to teach- 
ing beginning reading. 2. To compare school achievement 
at beginning and end of the year of pupils taught by the two 
approaches. 3. To describe by observational records dif- 
ferences in pupil behavior. 4. To determine on the bases 
of interviews, observations, and pupil-selection of mate- 
rials the children’s attitudes about reading. 5. To note the 
degree in speech improvement fostered by each approach. 
6. To evaluate the results of teaching in respect to the 
basic philosophy implemented in each school. 


LOCATION AND NATURE OF STUDY 


The investigation was conducted in two schools of the 
Clarke County School System, Athens, Georgia. Four first 
grades, two in each school, making a total of ninety-six 
boys and girls, were used as subjects. Pre-tests indicated 
no significant differences between the two groups. 

The teachers in School A believed that each child should 
grow according to his natural design without forcing. Their 
responsibility was to provide experiences that contributed 
to optimum development of each child. 

The teachers in School B used the subject-matter-ap- 
proach to the teaching of reading. Their primary objectives 
were to prepare the child for the future, to teach him to 
conform, and to assist him in the acquisition of knowledge 
and skills. 


METHODS OF SECURING DATA 


Data for the research project were secured through the 
following techniques: 


(1) Tests 

(2) Interviews 
(3) Observations 
(4) Check lists 
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(5) Interest inventories 
(6) Anecdotal records 
(7) Case studies 
(8) Impression records 
_ (9) Conferences with teachers and parents 
(10) School records 
(a) Minutes of faculty meetings | 
(b) Minutes of Parent Teacher Association 
(c) Unpublished manuscripts 
(d) Cumulative records 


FINDINGS 


1. Over-all achievement in the child-development groups 
tended to be higher. 2. The subject-matter approach ap- 
peared to have only one advantage over the child-develop- 
ment approach and that was in vocabulary development. 

3. The child-development approach was favorable in the 
development of: 


(a) Effective work habits and study skills. 

(b) A wider range of significant interests. 

(c) More social attitudes. 

(d) Appreciation in art, literature, and music. 
(e) Effective ways of thinking. 

(f) Satisfactory social adjustments. 

(g) Emotional stability. 


4. The child-development groups read significantly more 
than did the others. 5. Speech improvement was more 
evident in the child-development groups. 


CONCLUSIONS 


The study suggested that the emphasis placed on child 
development was more effective in promoting growth in 
the communicative processes and in social development. 
The teachers in the total-growth groups indicated under- 
standing of the concepts of pacing and self-selection. They 
provided new experiences for the children commensurate 
with different maturational levels. They did not appear to 
force children to conform to their own perconceived stand- 
ards of excellence. 

Although the child-development-approach produced more 
measurable achievement, the groups employed in the in- 
vestigation represented a small sampling. 

Additional studies, involving larger numbers of chil- 
dren in different sections of the country, that deal with 
specific aspects of various approaches to teaching reading 
would be valuable to all interested persons. 
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A STUDY OF MANUAL MATERIAL 
IN THE FIELD OF ARITHMETIC 
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Chairman: Dr. Herbert F. Spitzer 


The primary purpose of this investigation was to study 
teacher use of manual material in typical classroom 





Situations, to secure teacher judgments of the material in 
the arithmetic manual used, and to obtain the reactions of 
prospective and experienced teachers to three manual pro- 
posals written for the same text page but differing in man- 
ner of presentation and type of suggestions offered. In- 
cluded in the study are a chapter on the development of the 
arithmetic textbook and manual and a critical analysis of 
five modern manuals. 

The data for Investigation I were obtained by personally 
visiting twenty-two sixth grade classrooms in nine differ- 
ent school systems in Iowa. An analysis of these obser- 
vations, in terms of the use made of the suggestions given 
in the manual for the specific lesson taught, show that 
half of the teachers participating in this phase of the study 
follow the text page rather than the procedure given in 
the manual and that the majority do not use either the 
enrichment activities provided or the concrete materials 
suggested. 

At the end of each of the observations made for Investi- 
gation I, the teachers were asked to judge their current 
manual on the basis of a questionnaire left with them by 
the observer. Some of the conclusions drawn from an anal- 
ysis of these judgments, which constitute the data for In- 
vestigation II, are: 

1. The teachers are unanimous in their approval of the 
format of the teacher’s edition that combines the pupil 
text and teacher’s manual under one cover. 

2. The majority question the value of the material con- 
tained in the introduction to the manual and the necessity 
of devoting space to the chapter overviews. 

3. In general, most teachers approve of the authors’ 
philosophy, feel that the manual suggests interesting ways 
of introducing new processes, indicate that helpful sug- 
gestions are given for improving pupils’ problem-solving 
ability, and follow the testing program as outlined in the 
manual. 

4. Many of the page suggestions given in the manuals 
are not used by teachers. While fifty-five per cent use the 
suggested procedures, only twenty-five per cent use the 
enrichment activities and concrete materials. 

0. The majority of teachers who have pre-book lessons 
provided in their manual approve of this feature. 

6. Eighty per cent feel that the manual is helpful in plan- 
ning lessons. 

For Investigation III an arithmetic text page and three 
manual proposals for teaching this page were submitted to 
two hundred twenty-three prospective and forty-eight 
experienced teachers in arithmetic methods classes at five 
institutions of higher learning. The subjects were asked 
to express their opinion of the various items on the man- 
ual proposals on two questionnaire sheets. An analysis of 
the data warrant the following conclusions: 

1. The subjects indicate that the pre-book activities 
contribute most to pupil learning of the materials of the 
text page. 

2. The majority prefer the manual to provide a pre-book 
lesson with general suggestions for its presentation, and 
a statement of the reason for the approach used when a 
new process is introduced. 

3. Unless the authors given an explanation of the use of 
the concrete materials they suggest in the manual, a vari- 
ety of interpretations are made. 

It is recommended that authors of arithmetic text- 
books and manuals plan the tow simultaneously instead 
of forcing manual suggestions to fit a text page that has 
been written previously and that more pre-book activities 
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be incorporated in arithmetic manuals since the over- 
whelming approval given to this feature by the subjects 
participating in this study was the most significant fact 
revealed. Microfilm $2.55; Xerox $8.80. 195 pages. 


THE RELATIONSHIP OF CERTAIN CHILD 
CHARACTERISTICS TO SOCIAL STATUS 
IN GROUP PROCESS 


(L. C. Card No. Mic 58-7495) 


Edward Henry Henderson, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Virgil E. Herrick 


This study deals with social structural differentiation 
in a selected classroom group of twenty-four fifth and sixth 
grade public school children. The aspects of differentia- 
tion studied consists of statuses and roles involved inclass- 
room group process. These roles, and their correspond- 
ing statuses, are overt manifestations of two functions in 
group process: group member actions aimed at group goal 
achievement, and group member actions aimed at group 
maintenance and integration. 

A second focus of the study is to determine some of the 
characteristics of pupils who are located relatively high 
and low in the status hierarchy of this group structure. 
The characteristics compared with status in the group are 
clustered into three categories. These are personal per- 
formances--academic achievement, amount and quality of 
classroom participation, and physical performance; per- 
sonal statuses--personality self-ratings and occupational 
status of family; and personal abilities--general intelli- 
gence and creative ability in art. 

The roles and statuses studied are examined through 
the use of a total ranking sociometric technique. The roles 
related to group goal achievement are represented by two 
sociometric criteria: “best ideas in group discussions,” 
and “best chairman in committees or discussions.” The 
role related to the group maintenance function is repre- | 
sented by the sociometric criterion: “best liked in group 
work.” Sociometric rankings of the group members by 
the group members and their teacher constitute the data 
defining the dimension of social structure being studied. 

The status scores obtained from the three sociometric 
rankings are tested for degree of dispersion (amount of 
structural differentiation), for degree of concordance be- 
tween peers as to nature of the status hierarchies in the 
- Class, and for degree of correlation between the three sets 
of status scores obtained from the teacher’s and children’s 
rankings. 

The children’s status scores on the “liked” “ideas” and 
“chairmanship” criteria are compared, through product 
moment correlations, with data representing the personal 
characteristics examined in the study. 

The results of the study indicate that: 














1. The group studied has a clearly differentiated social 
structure in terms of the structural referents used. 


. The members of this group, and their teacher, have 
highly similar views of the nature of this social 
structure as determined by the criteria used in 
the study. 





This group is not differentiated on the basis of the 
specific group process roles proposed in this thesis. 
Group members who are high in status on one role 
criterion tend to occupy high status positions on 

the other two criteria as well. 


. There is some tendency for selected children in the 
group to be viewed by their peers as being higher 
in the instrumental aspects of group participation 
than in the expressive. The reverse of this case 
is also found. 


. Individuals placed by their peers in high status po- 
sitions in group structure can best be characterized 
as being high in academic achievement, general in- 
telligence, and classroom group participation. These 
relationships are significant at beyond the .01 level 
of confidence. 


. General athletic prowess, performances in the dash 
and jump, and creative ability in art have positive 
relationships with group status. These relationships 
are significant at the .05 level of confidence. . 


. Economic class of family and personality self-de- 
scriptions on the California Test of Personality are 
not significantly related to the aspect of classroom 
social status examined in this study. 
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PURPOSE 

The purpose of this study was to follow up the intellec- 
tually superior graduates of University High School from 
1940 through 1954 to evaluate the educational experiences 
they received, particularly in the social studies. The study 
was designed to parallel and complement previous studies 
of a similar nature. An evaluation of educational philoso- 
phy and procedures at University High School was designed 
to be a major outcome of the study. It was expected that 
data collected from graduates would provide information 
helpful for a better understanding of several specific prob- 
lems which concern all secondary schools and University 
High School in particular: 


1. Is ability grouping desirable? 


2. Why do some intellectually superior students fail to 
pursue professional training beyond high school? 


. To what extent is the lack of motivation responsible 
for underachievement in high school by intellectu- 
ally superior students ? 


. Should the practice of acceleration of gifted student 
be encouraged ? 
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PROCEDURES 

A nine-page questionnaire of 74 questions was mailed 
to 197 eligible subjects. Information was requested in the 
following areas: (1) Identification, (2) Educational Status 
and Achievement, (3) Occupational Achievement, (4) Ad- 
justments and Interests, (5) Selected Educational Practices, 
(6) Provisions for General Educational Experiences, (7) In- 
dividual Outcomes of General Educational Experiences, 

(8) Individual Outcomes of Developmental Experiences in 
the Social Studies (9) Classroom Provisions for Educational 
Experiences in the Social Studies, (10) Reaction to Total 
Educational Experiences at University High School. Where 
possible, personal interviews followed receipt of completed 
questionnaires. 

Replies were received from 180 graduates, a 91.4 per 
cent return. The subjects were divided into two groups: 

(1) graduates from 1940 through 1947, the years dominated 
by the pressures of World War II, and (2) graduates from 
1948 through 1954, the post-war years. 

To evaluate the effectiveness of special classes in the 
social studies at University High School, a sample of 35 
intellectually superior subjects from those classes was 
matched with a sample of public school students from reg- 
ular classes. This investigation was intended to determine 
the difference in performance, if any, between the regular 
class and special class subjects at the junior college level 
in social sciences courses. 


SUMMARY OF FINDINGS 

Approximately 92 per cent of the subjects attended col- 
lege. Of the 14 that did not, 6 did not do so for financial 
reasons and 4 were due to lack of interest. Ninety-five 
per cent earned the bachelor’s degree, 17 per cent the mas- 
ter’s degree and eight per cent a doctoral degree. Inter- 
ests were numerous and adjustments to jobs, school and 
life were excellent. Satisfaction with high school general 
and specialized educational experiences was high. The 
majority found their high school courses interesting and 
worthwhile. 

Special classes in highly academic areas were favored 
for intellectually superior students. Election of special 
classes was preferred to assignment. Opportunities for 
interaction with students of lesser abilities were consid- 
ered essential for general educational purposes. A ma- 
jority of the subjects placed equal emphasis upon the needs 
for general education for living and specialized education 
for further academic pursuits. The great majority favored 
introduction of beginning college courses at the high school 
level in preference to early entrance to college. There 
was a significant difference at the two per cent level of 
confidence favoring the performance of special class sub- 
jects over regular class subjects in social studies courses 
at the junior college level. | 

The group compared favorably in almost every respect 
with other research on intellectually superior individuals. 
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FILMSTRIP METHOD, THE PUPIL ACTIVITY 
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Lawrence Frederick Hubbell, Ph.D. 
Northwestern University, 1957 


The basic purpose of the investigation was to study the 
relative effectiveness of three instructional techniques, 
namely emphasis upon use of (1) the filmstrip, (2) pupil 
activities, and (3) a science text. “Effectiveness” was 
measured primarily by means of original instruments de- 
signed to gauge the acquisition and retention of informa- 
tion presented to three eighth grade science classes of 
Joseph Sears School of Kenilworth, Illinois. 

A subsidiary purpose of the inquiry was to correlate 
scores made on a standardized test of primary mental 
ability with respect to gains in information obtained through 
each of the three different instruction techniques. This was 
done in order to have a basis for measuring the efficacy of 
the methods involved. , 

Design of the study. A testing instrument was designed 
for use with each of the three units of study; namely, “Elec- 
tricity,” “The Human Body,” and “Growth and Reproduc- 
tion.” A rotation plan was utilized when presenting the 
units, thus enabling each section concurrently to have a 
different method of instruction in each unit of study. At 
the completion of a given unit, each of the three sections 
was given a final unit test. After each final test, the con- 
cepts developed in the unit were reviewed in a like manner 
for each section. At the end of the study the three tests 
were administered again in the form of a retest. An in- 
terest inventory also was administered at the conclusion 
of the study at which time the students expressed their 
interest in the several methods of presentation which were 
employed. 

Experimental procedures. The filmstrip method was 
presented exclusively by use of the filmstrip, i.e., without 
demonstrations or directed pupil activity. The students 
were not given textbooks, nor were they encouraged to 
engage in any outside reading. 

In the text presentation a basic text was used as a 
source of information in each of the three units of study. 
This text was supplemented with other science books. Such 
a method of presentation excluded the use of filmstrips and 
directed student activities. There were demonstrations, 
however, if called for in the text to illustrate a certain 
concept. 

In the directed pupil activity method, certain activities 
were suggested so as to contribute to the students’ under- 
standing of selected science concevts. The pupils were 
encouraged to progress beyond the basic activities in order 
that they might further expand the ideas stimulated and 
made meaningful by the activities. 

Statistical procedures. The unit test reliability was 
computed by Frolich’s* formula of reliability and indices 
were computed for each test. The technique of analysis 
of covariance was applied to the pretest and final test 
scores, as well as to the pretest and retest scores, for 
each section in each unit. The standard t test of signifi- 
cance also was used to evaluate the differences existing 
among the three methods. Correlations were obtained 
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between (1) gain in information and (2) primary mental 
ability test scores for each section on each of the three 
unit tests. 

Conclusions. Insofar as effectiveness was measured 
by the techniques employed in this investigation, the ac- 
tivity method and the filmstrip method were more effec- 
tive than the text method in presenting given science con- 
cepts to the eighth grade pupils involved in the study. The 
activity method and the filmstrip method proved to be of 
approximately equal efficacy in presenting given science 
concepts to the pupils. This was irrespective of the dif- 
ferences which existed among the groups with reference to 
their primary mental ability. 

Microfilm $3.35; Xerox $11.40. 259 pages. Mic 59-846 
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THE TEACHING AND LEARNING OF MODERN 
FOREIGN LANGUAGES IN COLLEGES AND 
UNIVERSITIES FOR NEGROES 
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The Ohio State University, 1953 


The Study 

The dissertation was suggested after a study of the 
literature of the field disclosed that between 1865 and 1952 
there have been few serious investigations of the teaching 
and learning of foreign languages in colleges and univer- 
sities for Negroes in the United States. Further study, 
and the investigator’s familiarity with problems in con- 
nection with modern foreign language learning in Negro 
colleges, led the writer to believe that an investigation of 
the field in such institutions might provide information that 
would be helpful to foreign language study both in higher 
educational institutions for Negroes and in those which are 
not segregated on the basis of race. 

It should be recognized immediately that this investi- 
gation did not presuppose foreign language problems that 
were entirely peculiar to Negro students or to Negro in- 
stitutions. The investigator did feel that it was logical to 
assume that wherever problems exist, if their causes can 
be determined and studied, methods and materials can be 
devised that will help greatly to solve them. 

The writer decided to seek information by means of 
six media: (1) a study of histories, year books, encyclo- 
paedias or other books dealing with the higher education 
of Negroes in general and with foreign language study in 
higher education for Negroes in particular; (2) a study of 
scholarly journals on education and foreign languages that 
contained information on these subjects in institutions for 
both Negroes and Whites; (3) a detailed questionnaire to 
be sent to ninety-seven representative Negro colleges; 

(4) a study of all available, current catalogues and bulletins 
of the institutions selected for investigation; (5) visits to 
nine institutions which would be as representative as the 
time and financial resources of the investigator would 
permit; (6) a comparative analysis of the findings of two 
previous foreign language studies and this one. 

The questionnaires were sent to ninety-seven colleges 





and universities for Negroes. These schoois were liberal 
arts colleges, teachers colleges, theological seminaries, 
and agricultural and technical colleges. Some of the col- 
leges surveyed offered graduate study in foreign languages. 
It is believed that over ninety per cent of the larger Negro 
colleges participated in the survey. 


The Purposes of the Study 

The study had as its purposes: (1) the investigation of 
the status and role of modern foreign languages in Negro 
colleges; and (2) the provision of a reference source for 
students, teachers, administrators, and any others inter- 
ested in modern foreign language study in Negro higher 
institutions. 


The Scope and Limitations of the Study 

Scope - Data were sought in eight main areas: (1) lan- 
guages taught; (2) institutional and curricular require- 
ments for foreign languages; (3) methods and materials 
of teaching employed; (4) purposes and evaluation of the 
programs; (5) percentage of failures in foreign language 
classes; (6) preparation and placement of majors and mi- 
nors; (7) existence or nonexistence of special learning 
problems for Negro students of foreign languages; and 
(8) teaching and administrative personnel. 

Limitations - The study was limited most by the fol- 
lowing factors: (1) the time and financial resources avail- 
able to the investigator for visits to Negro colleges; and 
(2) the reliance upon questionnaires and catalogue study 
for providing the major portion of the data. 








The Criteria Used for the Evaluation of Foreign Language 
Programs 

Never has a body of scholars met to organize and carry 
out a comprehensive study of the modern foreign languages 
in Negro colleges. Hence, in order to establish criteria 
for appraising the programs studied, the standards that 
were established by the following nation-wide investiga- 
tions were used for this study: 

1. The Committee of Twelve (1898) 

2. The Modern Foreign Language Study (1924) 

3. The Chicago Investigation (1944) 


The Design of the Study 

An introduction to the project is followed by a brief 
description of the chronological development of higher 
education for Negroes. Within that frame of reference is 
given a description of the development of modern foreign 
language study in Negro colleges. In order to add scope 
to the investigation, and in order to permit comparisons 
over a twenty-year period, a comparative analysis is made 
between the findings of this study and those on the same 
topic by Professors W. Napoleon Rivers, Jr., and Virginia 
S. Nyabongo. Following this comes a summary of the find- 
ings of this investigation, accompanied by the generaliza- 
tions that would seem to be an outgrowth of the findings. 
In the interest of improved conditions in modern foreign 
language teaching and learning in Negro colleges, twenty- 
four recommendations are included in the final chapter. 


The Findings of the Study 

It was learned that French was taught in almost all of 
the colleges studied. From the standpoint of enrollments, 
the order of popularity was as follows: French, Spanish, 
German, Latin, Italian, Greek, Portuguese and Hebrew. 
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As to trends, all foreign language enrollments were de- 
creasing with the exception of German, which showed a 
steady increase over the last five years and bids fair to 
Surpass Spanish in popularity within a very short time. 
The overall decrease in enrollments from 1947 to 1952 is 
approximately fifty per cent. It should be noted that there 
was also a decrease in general college enrollments during 
this same period. 

Data of a very questionable validity showed the highest 
percentage of failures to occur in French. That this find- 
ing is hardly valid is proved by the fact that seventy-eight 
of the eighty colleges studied had French intheir programs, 
whereas only fifty-nine have Spanish and only fifty have 
German. Obviously, the only reports on failures from 
some of the schools were those for students of French. In 
addition, in all the schools studied, sixty per cent of the 
students taking foreign languages were enrolled in French. 
However, the fact still remains that the institutions which 
reported for several languages, also reported the highest 
percentage of failures in French. 

Institutional requirements for foreign languages varied 
from none to eighteen semester hours. A large number 
of colleges waived the foreign language requirement for 
special students (studying for certificates, not degrees), 
and for students who were majoring in elementary educa- 
tion, home economics, agriculture, and industrial arts. 
The trend in institutional requirements for foreign lan- 
guages would seem to be toward elimination rather than 
addition. 

The average semester-hour preparation for majors was 
thirty, for minors, eighteen, and for certification to teach, 
eighteen. The data on placement revealed that approxi- 
mately ninety per cent of all majors and minors employed 
in the field of their specialization are high school teachers 
of foreign languages. Data on preparation of majors and 
minors revealed that the majority of the students were 
poorly trained for becoming high school foreign language 
teachers. 

In spite of the fact that the majority of Negro colleges 
provided only one-year and two-year foreign language pro- 
grams, most respondents indicated their objective to be 
the four-fold one of speaking, reading, writing and aurally 
comprehending the language studied. Paradoxically, the 
majority of the respondents expressed their belief that 
reading was the skill most likely to be achieved within a 
two-year study period. 

There was a wide variety of courses offered in most of 
the larger institutions. Many of the smaller colleges ad- 
vertised such courses in their catalogues, but a glance at 
the size and training of their staffs makes one skeptical 
of the way such courses are taught. Some of the larger 
institutions offered courses that had specific emotional 
appeals to Negro students. 

Only the larger institutions reported wide possession 
and usage of mechanical teaching aids. Most respondents 
expressed a desire to own and use such equipment in their 
foreign language classes, but many reported that their an- 
nual budgets were not large enough to permit its purchase. 
Some respondents indicated administrative skepticism of 
the need for mechanical teaching aids in foreign language 
instruction. Only a very few Negro colleges reported the 
possession of foreign language laboratories. 

The teachers of foreign languages in Negro colleges, 
as revealed by the data, were American-trained, with the 
personnel possessing degrees equivalent to those of the 





foreign language personnel of White colleges of similar 
size. Approximately sixty per cent of the teachers were 
men and forty per cent were women. The majority of the 
master and doctoral degrees were in literature or philol- 
ogy, rather than in pedagogy. Approximately twenty per 
cent of the teachers had had varying amounts of foreign 
study and travel. Most of the teachers taught only a foreign 
language or foreign languages, but some of the teachers 
taught courses such as music, agriculture, physical edu- 
cation, mathematics and English. In several institutions, 
foreign language personnel held positions on the adminis- 
trative staff or in student personnel work. Nine-month 
salary scales showed a variation from $2000.00 to $6500.00. 
Very few Negro colleges, according to the data received, 
made provisions for sabbatical leaves or special grants 

for foreign study and travel. 

With regard to the methods used in teaching foreign 
languages in the institutions studied, there was a discrep- 
ancy between the methods reported in use by correspond- 
ents and those determined by the investigator from his 
appraisal of their choice of items in the methods check- 
list. Approximately seventy-five per cent of the teachers 
reported that they used an eclectic direct method, while 
twenty-five per cent said they used an eclectic grammar- 
translation method. From his study of the check-lists, 
the investigator concluded that the figures were exactly 
the reverse of those stated by the respondents. 

For popularizing foreign language study in the colleges 
studied, the following media were most in use, with their 
popularity indicated by the order of their inclusion in the 
list: foreign language clubs, chapel programs, plays, ra- 
dio, folk singing and dancing, publications, declamation 
contests and international correspondence. 

Most of the colleges surveyed reported that their for- 
eign language libraries were adequate for the needs of their 
lower-level students but less than adequate for the needs 
of the advanced students and the foreign language teachers. 
Most respondents reported that the majority of their best 
and up-to-date books were in French. 

The departmental arrangement most in use was entitled 
Department of Modern Foreign Languages (18 colleges). 
The remaining four of the first five in their order of pref- 
erence were: Department of Foreign Languages (14 col- 
leges), Department of Languages and Literature (11 col- 
leges), Department of Romance Languages (7 colleges), and 
Department of Humanities (7 colleges). On the basis of 
evidence provided by the data, all colleges except the larg- 
est ones would find it most economical and practical to 
establish Departments of Languages and Literatures. 

Data were sought on the existence or nonexistence of 
special learning problems for Negro students of foreign 
languages. The investigator requested the respondents to 
apply a three-point scale to six possible background con- 
ditions for learning. 

The majority of our students are handicapped (1) ex- 
cessively, (2) normally, (3) not at all by: (1) poor cultural 
background; (2) poor English reading ability; (3)poor Eng- 
lish grammar background; (4) poor speech habits; (5) poor 
training in spelling; and (6) poor cognate appreciation. 

The respondents were then asked to use a five-point 
scale in rating eight statements on attitudes toward learn- 
ing. The majority of our students (1) are, (2) seem to be, 
(3) are somewhat, (4) do not seem to be, (5) are not: men- 
tally indolent; intellectually immature; lacking in curi- 
osity; lacking in will power; incapable of abstract thought; 
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lacking in self motivation; too frivolous; and lacking in 
competitive spirit. 

The most common responses would seem to suggest 
the following: A very high percentage of Negro students 
enter foreign language classes with poor pre-college prep- 
aration, and are lacking in abilities to communicate well 
in English. They seem to have, generally, very limited 
English vocabularies, and hence, cognates help them little 
in the comprehension of polysyllabic foreign words. Few 
of them show evidence of training in phonics for spelling, 
and hence, are prone to metathesize English as well as 
foreign words. Concerning attitudes, most respondents 
seemed to agree that many of their foreign language stu- 
dents were somewhat mentally indolent, intellectually im- 
mature, lacking in will power, lacking in mental curiosity, 
incapable of abstract thinking, lacking in self-motivation, 
too frivolous, and lacking in competitive spirit. 


Recommendations Growing Out of This Study 

1. The smaller institutions should consider the advan- 
tages of a department of Languages and Literatures or of 
English and Foreign Languages. 

2. Proficiency in reading should become the main ob- 
jective of one-year and two-year foreign language pro- 
grams in Negro colleges. 

3. In the training of modern foreign language majors 
and minors more emphasis should be placed on the prep- 
aration of public school teachers of foreign languages. 

4. The modern language program should receive ad- 
ministrative support that is equivalent to that received by 
the other subject matter departments of the institutions. 

2. Greater care than that shown at present should be 
given to the selection of modern foreign language teachers 
and department heads in some Negro colleges. 

6. Teaching procedures in many colleges and univer- 
sities for Negroes need to be modernized and vitalized. 

7. Negro teachers of foreign languages should devote 
more of their time and energies to productive scholarship 
and in-service professional growth. 

8. Audio-visual aids should be used more widely than 
they are at present. 

9. The foreign language program should receive more 
publicity than that reported by the respondents in most 
instances. 

10. The foreign language departments should either 
keep or have ready access to up-to-date records on their 
majors and minors. 

11. Attempts should be made to decrease the percentage 
of failures in first-semester and second-semester foreign 
language classes in many of the colleges surveyed. 

12. In the institutions where finances, enrollments and 
staffs make it feasible, foreign language classes should be 
sectioned. Wherever it is practical, attempts should be 
made to individualize instruction. 








Recommendations That Are Pertinent to This Study, but 
Not Derived Directly from the Data Gathered by This Study 
13. Every teacher of modern foreign languages should 
be able to answer the “who? what? when? and why?” 

questions of foreign language study. 

14. Foreign language study should be made available to 
all students and not be reserved for only those who possess 
high intelligence quotients. 

15. The foreign language program should be integrated 
with the entire curricular program of the institution. 





16. Aims and objectives should be realistic and in keep- 
ing with the purposes of the institution and the limitations 
ofthe modern foreign language department and its program. 

17. Modern foreign language programs should undergo 
constant evaluation. 

18. There should be close rapport between the depart- 
ments of foreign languages and English. 

19. Teachers of the different languages should cooperate 
fully with each other for the benefit of the students. 

20. Exchange scholarships should be effected in order 
to secure Latin-American students of Negro ancestry. 

21. An association dedicated to the improvement of 
foreign language teaching and learning in Negro colleges 
should be organized and maintained. 

22. Intensive courses should be studied and considered 
for possible use. 

23. Courses in English as a Foreign Language should 
be considered. 

24. The larger institutions shouid offer courses in Rus- 
sian and in some of the Oriental and African languages. 
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This investigation was conducted for the purpose of 
discovering how seventh-grade pupils had so much diffi- 
culty in mastering the cases of percentage in Arithmetic. 
Since much of the seventh-grade curriculum is concerned 
with learning the three cases of percentage and since most 
of the eighth-grade curriculum is concerned largely with 
the cases of percentage in social application, as interest, 
taxes, and similar topics, there is a distinct need to learn 
the cases of percentage well. 

Investigations have been conducted by Edwards, Brueck- 
ner and Guiler to determine where errors were made in 
the cases of percentage and to what extent they occur. It 
was necessary to orient this investigation differently to 
secure an insight into the psychological nature of incor- 
rect responses that are so frequent in this topic. 

The investigation was made by means of a 240-item test 
battery so constructed that each of the three factors of the 
percentage situation — areas, rate, and type of items — 
could be investigated in turn, while the other factors were 
held constant. The three cases, 20 rates, and four types 
of items — areas, lines, number questions and verbal 
problems constituted the test battery. 

The three groups of pupils in West Virginia, Virginia, 
North Carolina, and Iowa performed the examples in the 
test program so that a total of 107,304 items were made 
available. The seventh-grade pupils solved 71.1% of the 
items correctly, 20.7% incorrectly, and omitted 8.3% of 
the items. The pupils from the 20 schools participating 
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in the investigation performed in an approximately uniform 
pattern. 

The correct responses were more numerous in Case I 
than in Case II, and in Case IJ than in Case III. But per- 
formance in response to the three cases was not uniform. 
When rates greater than 100% were used, scores increased 
in Case II where a difficult division situation was made; 
when rates ended in fractions, such as 66 2/3% were em- 
ployed, Case III situations were difficult. Performance on 
the 20 rates varied as they set up difficulties in one or 
more of the three cases. Higher achievement records 
were found in number questions and verbal problems than 
in the graphic items, areas and lines. The differences 
were not great between the number of responses on each 
of these four types of items. The most difficult rate of the 
20 was 133 1/3%, and the easiest rate was 75%. The 553 
pupils solved more than 90% of all items involving 75% in 
all three cases and on the four types of items. 

It was concluded that pupils omit a large number of 
responses in the topic of cases of percentage in arithmetic 
largely becuase they cannot solve the items anyway. Pu- 
pils do not always indicate how they make errors in their 
written work. Pupils who have difficulty in any of the fac- 
tors in a percentage situation find their incorrect responses 
are multiplied. Thus, if a pupil cannot solve Case III in 
this investigation, he could not solve items involving any 
of the 20 rates in Case III, or any item involving the four 
types of items in Case III. Since these difficulties multiply 
” in the other factors of the percentage problem as well, 
scores of some groups of pupils dropped as low as 29% of 
correct responses. Rates were found to present a situation 
that was varied and often difficult. The 20 rates employed 
in the investigation were found to range through five classes; 
even whole number rates (20%, 50%), rates that were con- 
verted to common fractions that are in general use (37 1/2%, 
62 1/2%), rates that were greater than 100% (150%, 200%), 
rates that ended in fractions that were not easily converted 
to an even decimal fraction (33 1/3%, 66 2/3%), and rates 
that ended infractions that were greater than 100% (133 1/3%. 
Each of these five classes of rates were increasingly dif- 
ficult for the pupils of the investigation. Pupils have dif- 
ficulty in applying knowledge from other areas of arith- 
metic, such as common fractions and decimal fractions. 
Pupils had difficulty in “cues” and crutches” employed in 
identification of the three cases. Even when the cases 
were identified, the pupils had difficulty in Case II and 
Case III in determining which of the given quantities were 
the divisor and which the dividend. These errors of pro- 
cedure caused about half of the incorrect responses. In 
very difficult situations some pupils regressed to easy 
procedures and easy arithmetic situations. 
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There are two purposes for making a critical study of 
the curriculum development program of Trewyn Junior 
High School, Peoria, Illinois: 





. To evaluate the curriculum development program 
from 1950-1952 


. To make recommendations for the improvement of 
the program 


The program, which commenced when the new building 
was opened in the fall of 1950, was determined and spon- 
sored by the administration of the Peoria School System. 
The present study covers the program from its implemen- 
tation in September, 1950, through June, 1952. The data 
collected are intended to give an objective interpretation 
of the program. 

The curriculum development program is concerned 
with the process and product of the changing education 
pattern. Utilization of procedures and sources of data is 
the means by which the curriculum development program 
functions. 

Drawing upon the literature of secondary education, 
the writer first established the following ten criteria for 
curriculum development. 

1. Does the school have ademocratic philosophy agreed 
upon by the entire staff to give direction to a school cur- 
riculum, and does this philosophy undergo continuous 
examination by active participation of the entire staff? 

2. Does effective preplanning develop the objectives 
of the school? 

3. Does preplanning contribute to effective teacher- 
pupil planning of learning activities ? 

4. Does the curriculum which is organized with a two 
to three hour block of time contribute to better learning 
for pupils ? : 

0. Does secondary education stress general education 
and at the same time emphasize the satisfaction of special 
needs and special interests through electives ? 

6. Is guidance an integral part of the curriculum? 

7. Are effective learning activities which are based 
on predicated needs of youth planned cooperatively by 
teachers and pupils? 

8. Does the curriculum development program encour- 
age participation by the entire staff? 

9. Does participation by lay citizens in curriculum 
construction build confidence, understanding, and support 
of school improvement programs, and does any change in 
the curriculum endure longer if understood and supported 
by the public? : 

10. Is there provision for continuous evaluation by pu- 
pils, teachers, and parents? 

Two check lists were utilized in the study. One check 
list for the faculty was developed by the writer with a com- 
mittee of faculty members. The check list for pupils was 
constructed by the writer with a committee of pupils. 

The criteria for curriculum development in secondary 
education were broken down into many possible practices 
and procedures. These were submitted to the faculty for 
suggestions or changes. This check list was administered 
to faculty members in December, 1951, and in May, 1952. 

The pupil check list was constructed in a different man- 
ner. A committee of three students of low reading ability 
helped to rewrite the list of practices and procedures 
utilized by pupils. This revision was made in order to 
insure the list’s readability. The pupil check list was 
administered in April, 1952. 

A questionnaire was developed to obtain parental atti- 
tudes concerning the development of the curriculum pro- 
gram. In order to keep the questionnaire very simple, in 
language to be understood by lay persons, and to keep it 
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from being a time consuming instrument, a yes-no type of 
questionnaire was developed with an opportunity for a no- 
opinion check. An additional unstructured portion for each 
question allowed free response by parents. A why and sug- 
gestions for improvement gave opportunity for parents to 
write, in their own language, a support for their yes-no 
response. The questionnaire was mailed to parents with 

a stamped, self-addressed envelop for return. 

After data from teachers, pupils, and parents were 
presented, an evaluation was given in terms of each es- 
tablished criterion. A summary of data was made in terms 
of these criteria, general conclusions were drawn, and 
recommendations were made. 

Through the instruments already described, the teach- 
ers, pupils, and parents made reported productive of the 
following apparent conclusions. 

1. Most faculty members agree that they do not help 
pupils make choices. 

2. Faculty members vary in their belief that their 
classes engage in problem solving through teacher-pupil 
planning. 

3. The majority of teachers agree that many observa- 
ble objectives in terms of citizenship traits are developed, 
but they also believe that many citizenship goals are not 
achieved. 

4. Teachers generally agree that in the course of this 
preplanning they allow many personal-social needs to give 
direction to the school curriculum. 

o. The staff agrees that it generally preplans in terms 
of the school’s objectives; exception is made to the ob- 
jective of giving training in problem solving. 

6. Teachers, pupils, and parents generally agree that 
teachers and pupils plan many learning activities together. 

7. Teachers, pupils, and parents generally agree that 
objectives of citizenship are developed. 

8. Teachers express the opinion that community re- 
sources are not generally utilized for developing learning 
activities. Only eighth and ninth grade pupils indicate that 
field trips are utilized to study the community. Parents 
generally agree that studies concerned with community 
resources are effective learning experiences. 

9. Teachers and pupils generally agree that learning 
experiences are planned on the level of the pupils’ under- 
standing. The majority of teachers and eighth grade pu- 
pils agree that teacher-pupil planning of learning activities 
takes place. 

10. Teachers and pupils generally agree that many skills 
are not developed as needs arise. Pupils generally agree 
that skills are developed by factual tests and the comple- 
tion of projects. 

11. Teachers and pupils generally disagree that home- 
room business and other activities are cared for during 
the block of time. Pupils agree that these activities are 
cared for during this period. 

12. Teachers and parents generally agree that the school 
helps pupils find their interests and abilities and develops 
them to their optimum. Pupils generally disagree with 
this belief. 

13. Teachers generally agree that special needs and 
interests are offered as electives only to a small degree. 
Pupils generally agree that electives are not really elected 
but rather prescribed. Parents generally agree that spe- 
cial areas should be elected and not required if the pupils 
do not show interest. 

14. Teachers and parents generally agree that the guid- 
ance program achieves self-adjustment and the enrichment 

















of individual development. Pupils generally agree that 
self-direction, self-adjustment, self-evaluation, and per- 
sonal enrichment are not achieved. 

15. The majority of teachers and parents generally 
agree that in addition to their teaching responsibilities, 
teachers assume counseling responsibilities, serving as 
guides and resource persons in order to understand and 
help pupils. 

16. Teachers generally agree that many personal needs 
are not met, but social needs such as the use of the demo- 
cratic group process and development of skills are satis- 
fied. Eighth and ninth grade pupils generally agree that 
many personal needs, such as learning to make choices, 
completing individual assignments, and experiencing ac- 
tivities in pupils’ areas of interest, are met. Eighth and 
ninth grade pupils agree that the program meets many 
social needs, such as the need to develop skills and to 
study the community through field trips. Parents gener- 
ally agree that the school does not meet personal needs 
but that it satisfies many social needs, such as the need 
to understand school subjects and to meet successfully 
many problems of everyday living. 

17. Staff members generally agree that democratic 
living is evidenced among staff members by such activities 
as avoiding some “spot” experimentation and friction; 
group planning on school time; and encouraging individual 
conferences as a supervision policy. 

18. Teachers generally agree that the democratic group 
process is not emphasized in staff meetings and that teach- 
ers are not given a leadership role. 

19. The majority of the staff agree that they feel secure 
in their curriculum development program because mem- 
bers participate in many ways. 

20. Teachers generally agree that the staff has admin- 
istrative support in many ways. 

21. Teachers generally agree that in-service education 
is encouraged as a means for curriculum development, for 
the staff studies and selects problem areas, constructs 
resource units, exchanges ideas, and plans together. 

22. Most of the teachers agree that lay participation is 
not used to promote curriculum improvement, build confi- 
dence, promote interest, or understanding. Parents gener- 
ally agree that they do not understand the school program, 
but participation in parent groups helps them understand 
the school program better. The majority of parents indi- 
cate that they do not wish to help plan the school curriculum. 

23. Teachers and pupils generally agree that setting up 
and revising objectives is not a part of the continuous eval- 
uation program. Parents generally agree that objectives 
of citizenship are established and evaluated. , 

24. The majority of teachers and pupils agree that group 
and self-evaluation among pupils are not carried on. 

25. Teachers, pupils, and parents generally agree that 
adequate instruments for evaluation are not utilized. 

The following conclusions are drawn from an evaluation 
of established criteria, previously listed: 

1. The staff does not agree on the democratic nature 
of a philosophy of the school, but agrees that the philosophy 
gives direction to the school curriculum. The philosophy 
does not undergo continuous examination by active partici- 
pation of the entire staff. 

2. Effective preplanning is helping to further the ob- 
jectives of the school, except in the area of problem solv- 
ing skills. 

3. Weaknesses in the area of preplanning prevent ef- 
fective teacher-pupil planning of learning activities. 
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4. The curriculum organized with a two- to three-hour 
block of time is contributing to better learning except for 
the matters of engaging in problem solving, caring for 
individual differences, and developing skills as needs arise. 

0. The general education program is not helping pupils 
solve common problems of living. There is not a common 
understanding among teachers and pupils concerning the 
achieving of democratic goals, the functions of exploratory 
experiences, and the individual enrichment of pupils. Spe- 
cial needs and interests are not being provided through 
electives. 

6. The guidance program as an integral part of the 
curriculum is not helping pupils solve problems of living, 
establish objectives, or evaluate. As in the development 
of the general education program, there is a lack of com- 
mon understanding concerning the achievement of demo- 
cratic goals; the development of self-direction, self-ad- 
justment, and individual enrichment; and the meeting of 
personal and social needs. Teachers are serving as coun- 
selors, guides, and resource persons. 

7. There is a lack of common understanding concerning 
the meeting of personal-social needs in learning activities, 
and the planning of learning activities on the level of the 
pupils’ understanding. Effective learning is not developing 
through varied types of learning experiences. 

8. The curriculum development program is encouraging 
participation by the entire staff. 

9. Lay participation is not being used in curriculum 
construction to build confidence, understanding, and sup- 
port for the school program. 

10. Evaluation is not carried on as a continuous process. 
Objectives are not being established. Group and self-eval- 
uation are not being achieved. Adequate instruments of 
evaluation are not being utilized. 

The following recommendations are suggested for cur- 
riculum improvement. These are given in terms of the 
established criteria developed in the study: 

1. In the area of developing a democratic school phi- 
losophy, the staff should agree upon citizenship goals con- 
sistent with the staff’s operational objectives. The staff 
should continuously re-examine the school philosophy. 

2. Faculty members should agree to emphasize such 
aspects of democratic living as those which involve solving 
problems of group concern and learning to make choices. 

3. During preplanning sessions, the staff should decide 
on problem areas of living, should “peg” problem areas in 
terms of the needs of each grade level, and should construct 
resource units based on these problem areas. 

4. Teachers and pupils should plan objectives of learn- 
ing units and evaluation procedures through teacher-pupil 
planning. 

0. Varied types of effective learning experiences should 
be developed through teacher-pupil planning, establishing 
of objectives, and utilizing community resources for many 
learning activities. 

6. Teachers, pupils, and parents should develop a com- 
mon understanding concerning the functions of the block 
of time. 

7. While the general education program dominates the 
curriculum design, this program should help pupils solve 
problems of living and should help develop each pupil to 
the optimum of his ability. 

8. Pupils and teachers should develop a better under- 
standing concerning the functions and purposes of special 
needs and interests as electives. 





9. As an integral part of the curriculum the guidance 
program should help pupils solve problems and make 
choices. 

10. In order to develop the entire staff’s participation 
in curriculum development, democratic group process 
should be encouraged, and teachers should be given lead- 
ership roles during staff meetings. During the in-service 
education program, the staff should consider the nature of 
learning, school-community relations, and evaluation. 

11. The administration and staff should make efforts to- 
ward improving the curriculum through lay participation. 
As a result the parents will not only better understand the 
school program, but will also give it their confidence and 
support. 

12. In order that evaluation be a continuous process, 
teachers and pupils should establish objectives, develop 
and utilize adequate group and self-evaluation instruments, 
draw conclusions, and promote new plans. 
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This study was conducted in two sections: one an in- 
tensive study in three schools; the other, a nationwide 
study in fifty-six schools. 

Phase I is stated by the null hypothesis: There is no 
statistical difference between the mean scores on the 
spring administration of the Anderson and Cooperative 
chemistry tests taken by students who have done inductive 
laboratory work, and deductive-descriptive work. 

Three schools were used for this part of the study, in- 
volving twelve classes, four hundred and twenty students 
and three teachers. Half of these classes (six) were taught 
inductively and the other half deductively. The teachers 
commenced teaching the syllabus and laboratory manual 
designed by the writer after conferences with her. Intelli- 
gence test scores for all pupils were obtained. Inductive 
classes learned theory only in the classroom and discov- 
ered descriptive properties of elements and compounds 
in the laboratory. 

Critical ratios determined on the intelligence test 
scores failed to reveal any significant difference in ability 
between inductive and deductive classes. The t-test was 
applied among the means-standard deviations of the chem- 
istry test scores of these matched intelligence groups. 
Interpreting these, a significant superiority of the induc- 
tive method at the one percent level of confidence was evi- 
dent. In no instance was the deductive approach superior 
even at the five percent level. The t-test applied toscores 
of pupils in the upper and lower quartile of intelligence 
gave similar results. 

After a year’s study in general chemistry, induc- 
tively taught students have a more thorough knowledge of 
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fundamental and factual chemistry than do deductively 
taught students as measured by these two standardized 
tests. 

Phase II was a comparison of inductive and deductive 
methods of teaching the unit on chemical equation-balanc- 
ing. The problem was stated by the null hypothesis: There 
is no Statistical difference between the mean scores of in- 
ductively and deductively taught matched intelligence groups 
in the understanding of chemical equation-balancing. This 
difference was measured by scores on a unique writer- 
composed symbolic test. 

Thirty-two selected schools involving fifty-six classes 
and forty teachers were used. Half the classes were taught 
inductively and half deductively. The teachers presented 
the unit on equation-balancing after receiving detailed in- 
structions from the writer. These directions included in- 
ductive and deductive unit outlines, class and laboratory 
notes and guide sheets, symbolic unit tests and answer 
sheets. Each teacher administered the test before and 
after teaching the unit and sent all papers to the writer for 
scoring. Intelligence test records for all pupils were ob- 
tained. Critical ratios indicated no statistical difference 
between mean scores of inductive and deductive classes 
and interpretation of t-tests on pre-test scores indicated 
equivalence of chemical knowledge among the groups. Su- 
periority of the inductive method was indicated by the ap- 
plication of t-tests to post-test scores. Examination of 
the upper and lower quartiles of intelligence produced the 
same results. 

The null hypotheses set up for both phases of the study 
were rejected. Mean scores for the various measures 
indicate that inductively taught classes are significantly 
statistically superior to deductively taught classes, both 
on a full year’s work, and on the unit on chemical equation- 
balancing. Microfilm $5.15; Xerox $18.40. 404 pages. 
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The purpose of this study is to analyze some of the 
characteristics that identify trainable public school chil- 
dren and to determine the degree of their skill develop- 
ment. The study is also concerned with the family back- 
ground of mentally retarded children. Since the success 
of a program depends in part upon the instructional tools 
available to teacher and pupil, this study includes an eval- 
uation of the supplies and equipment most prevalent in 
Day Care Training Classrooms. 

The normative survey method of research by means of 
a questionnaire was used. This procedure was considered 
necessary since 1353 severely mentally retarded children 
and 107 public school Day Care Training Classes in Penn- 
sylvania were surveyed. 





FINDINGS: 
Personal Background 


1. Of the children surveyed 55.1 per cent were boys 
and 44.9 per cent were girls. 


Their average mental age was 3 years, 10.6 
months. 


3. Their average IQ was 40.5. 


The severely retarded were shorter in height and 
not as heavy as children of normal intelligence. 


. Seven out of ten children had one or more physical 
handicaps. 


. The average age at which Day Care children first 
walked was 23.2 months, talked, 33.7 months, and 
teethed, 9.7 months. 


7. One out of five children was left-handed. 
Family Background 


1. One child out of every six trainable children came 
from a broken home. 


2. The parents’ attitude toward the Day Care pro- 
gram improved after the child had participated in 
the program. 


3. Thirteen and nine-tenths per cent of the children 
were reported to have siblings who were similarly 
mentally retarded. 


Skill Development 


1. Pupils evidenced the greatest skill development 
in the areas of self-care habits, eating and drink- 
ing abilities, and abilities involving large muscles. 


2. The abstract academic skills and skills involving 
the use of small muscles were the most difficult 
to learn. 


Supply Inventory and Educational Suitability 


1. Sixty-five per cent of the 83 supply items in the 
questionnaire were judged educationally suitable 


by approximately 80 per cent or more of the teach- 
ers and experts. 


. The classes in operation 19 months or longer had 


more supplies than the classes in operation less 
than 19 months. 


Equipment Inventory and Educational Suitability 


1. Thirty-nine of the 76 equipment items included 
in the questionnaire were rated suitable by approx- 
imately 80 per cent or more of the teachers and 
experts. 


. The classes in operation 19 months or longer had 
more equipment than the classes in operation less 
than 19 months. 

CONC LUSIONS: 
1. Physical handicaps accompany mental retardation. 


2. Delay in the acquisition of speech is associated 
with severe mental retardation. 
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The age of first teething is not related to intelli- 
gence. 


. Sinistrality seems to be associated with severe 
mental retardation. 


. Mental retardation appears to be a familial trait. 


. The severely mentally retarded were capable of 
learning self-care and other skills necessary for 
life. 


The retarded children were generally not capable 

- of learning academic skills beyond the rote learn- 
ing of words or simple numbers. The abstract 
academic skills proved to be the most difficult 
skills to learn. 


. Many of the children were capable of learning to 
assist in chores around the classroom. 


RECOMMENDATIONS: 


1. Supplies and equipment judged suitable by the ex- 
perts and teachers should be included in every 
Day Care training classroom. 


. In-Service Programs should be conducted to ac- 
quaint the Day Care training teachers with the 
educational possibilities of the supplies and equip- 
ment. 


. Some form of homogeneous grouping should be 
attempted when more than one Day Care class is 
operating in a district. 


. More attention should be given to the determina- 
tion of the skill development of children in be- 
havioral functions other than academic. 


. Efforts should be made to develop a language scale 
for the purpose of evaluating language growth. 


. More sheltered workshops should be established. 


The State and local districts should initiate pro- 
grams for educating the parents of children se- 
verely retarded mentally. 

Microfilm $2.90; Xerox $10.00. 221 pages. 


AN EXPLORATORY ANALYSIS OF 
EXPERIENTIAL BACKGROUND AND 
ELABORATIVE READING WITHIN THE 
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Problem: 

The problem of this study was to answer the question: 
What effect do children’s experiential backgrounds have 
upon their acquisition of the skills of elaborative reading 
and upon their general reading ability? Experiential 





background was concerned with the extensiveness of first- 
hand experiences in providing a conceptual background 

for reading. General reading ability referred to skills 
measured by standardized testing techniques and included 
(1) comprehension of words; (2) comprehension of phrases 
and sentences; and (3) comprehension of story, directions, 
and paragraphs. Elaborative reading involved five aspects 
of qualitative interpretation, namely: (1) using imagery; 
(2) anticipating outcomes; (3) enriching conceptual mean- 
ings; (4) making inferential responses; and (5) under- 
standing verbal abstractions. A major purpose of this 
study was to examine the two related emphases, (1) ex- 
periential background and (2) elaborative reading, within 
the framework of a superior and enriched developmental 
program of reading instruction. 


Scope and Limitations: 

This investigation was planned as a one-group pilot 
study because (1) the type of data desired was basically 
concerned with qualitative aspects of the reading process 
which did not lend themselves to available measurement 
techniques and (2) the techniques to be employed were such 
that understanding and controlled cooperation from other 
classroom teachers was not feasible or even possible due 
to the lack of established procedures and the creativity 
involved. 

This study was conducted in a self-contained classroom 
of the Henry C. Kumpf School in Kansas City, Missouri 
during the 1955-1956 school year. The study group was 
composed of thirty third-grade children, fifteen boys and 
fifteen girls. Since the membership was in no way pre- 
planned or specially selected, the study group was strictly 
a typical group within the school organization. 


Procedures: 

1. Two checklists were constructed and administered 
to estimate quantitatively the extensiveness of uniquely 
different types of firsthand experiences. 

2. Informal testing instruments were devised for di- 
agnosing individual and group status in specific reading 
skills and abilities. 

3. Standardized reading tests were administered in 
September and in May to appraise general reading ability. 

4. A comprehensive developmental program of reading 
instruction, emphasizing (a) mechanical skills, (b) literal 
comprehension, and (c) qualitative interpretation, was 
carefully planned and executed for one school year. 

5. Complete records were kept of the developmental 
approaches employed to implement all aspects of elabora- 
tive reading. 

6. Analyses were made of eight children selected from 
the study group for detailed study. 

7. A test was devised and administered to appraise 
each of the five aspects of elaborative reading. 

8. The data were analyzed to reveal the relationships 
among experiential background, elaborative reading ability, 
general reading ability, and other related factors. 


Major Findings: 

1. Experiential background, as a single factor, showed 
no significant relationship to general reading ability, elab- 
orative reading ability, or to other related factors. 

2. Instruction increased the extent to which children 
related personal experience to reading, with outcomes in 
this area being influenced by individual differences. 
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3. The extension of experience via modern media has 
unquestionably modified the role of firsthand experience in 
relation to reading. 

4. Instruction was deemed to be the most important 
factor in effecting the superior reading progress which 
was realized. | 

). The boys realized more progress than the girls in 
both general reading ability and elaborative reading ability. 

6. Oral reading by sight under teacher direction in 
small reading groups was regarded as the most effective 
instructional procedure for primary children. 

7. Each of the elaborative reading skills was within 
the capabilities of third-grade children. 

8. Levels of performance were identified for third- 
grade children in each aspects of elaborative reading. 

9. Skillful questioning was an important instructional 
technique for structuring the type of desired mental re- 
actions involved in elaborative reading. 

10. Elaborative reading instruction was effective with 
all children within the limits of their ability but especially 
with rapid-learning children. 

11. Statistical analysis suggested that the test which 
was devised to appraise the five elaborative reading skills 
possessed inherent value as an evaluation instrument. 

Microfilm $6.25; Xerox $22.00. 490 pages. 
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Purpose. The purpose of this research was to study intra- 
class grouping of pupils for instruction in arithmetic in the 
intermediate grades of the elementary school. The objec- 
tives were to discover the various techniques used by 
teachers for grouping pupils; various methods used in 
teaching the subgroups; attitudes of parents, pupils and 
teachers toward subgrouping; and to determine the effects 
of subgrouping on arithmetic achievement. 





Procedure. The design involved the establishment of ex- 
perimental and control groups. The experimental group 
was composed of classrooms in which the pupils were 
grouped into three subgroups for arithmetic instruction. 
The subgroups were designated as A, B, and C, with Group 
A pupils being the high achievers and Group C pupils the 
low. The control group classrooms were taught on a whole- 
class basis. There were 567 pupils in the experimental 
group and 200 in the control. 

All pupils were given a group type intelligence test at 
the beginning of the study, and they were also given differ- 
ent forms of a standardized arithmetic achievement test 
during the 4th, 15th, and 34th weeks of the school year. 

Teachers of the experimental classrooms kept anecdotal 
records for each subgroup. The records included: meth- 
ods of teaching; materials used; pupil progress; teaching 
techniques; and qualitative evaluations. 





Questionnaires designed for evaluation purposes were 
submitted at the end of the study to parents, pupils, and 
teachers of the experimental classes. 


Findings. The teachers used many different methods of 





assigning pupils of the experimental classes to the three 
Subgroups, but they placed greatest emphasis upon avail- 
able objective data. 

Results from the standardized tests which were ad- 
ministered revealed that: there was no significant differ- 
ence between the mean intelligence test scores of the 
experimental and control classes; the experimental and 
control classes had comparable scores on the initial arith- 
metic achievement test; and the gain differences on the 
achievement tests between paired pupils of the experi- 
mental and control classes were significant at the .01 level 
in favor of the experimental classes in all grades. 

The teachers of the experimental classes used many 
different methods of teaching the subgroups, ana they em- 
ployed various seating arrangements to facilitate the teach- 
ing. The anecdotal records revealed that the teachers used 
a variety of materials to teach the three subgroups, but 
the tendency was to use fewer concrete materials with 
Groups A and B than with Group C. 

The questionnaire results showed that parents, pupils, 
and teachers had favorable attitudes toward subgrouping. 


Conclusions. The results seem to justify the following 








conclusions: 


(1) The teachers used many methods for determining 
the character of their subgroups. No combination 
of criteria seems to have had any outstanding ad- 
vantage: However, the tendency was to place most 
emphasis upon objective criteria, and the greater 
the number of criteria used the more permanent 
seem to have been the subgroup assignments. 


(2) The arithmetic test results showed that pupils in 
the experimental classes achieved higher scores 
than did pupils in the control classes. 


(3) Methods of teaching can be successfully differenti- 
ated for each subgroup, but careful teacher planning 
and additional teaching materials are necessary to 
provide for the various levels of pupil ability. Also, 
there should be no minimum or maximum require- 
ments for a particular group in a given grade. 


(4) Parents’, pupils’, and teachers’ attitudes were very 
favorable toward the use of subgroups in classroom 
instruction in arithmetic. Assigning pupils to sub- 
groups did not seem to result in fostering antisocial 
tendencies. 


The evidence presented supports the conclusions that 
subgrouping within the classroom for instruction in arith- 
metic is a practical and successful method of classroom 
organization to provide differentiated instruction for the 
various ability levels. 
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CURRENT ISSUES IN THE TEACHING 
OF POETRY IN SECONDARY SCHOOLS 
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Supervisor: John R, Searles 


The date 1950 has been chosen as the beginning of the 
period called “current.” The aim of the thesis is to de- 
termined the chief issues or questions which concern 
English teachers about the teaching of poetry. The thesis 
is centered on five questions: (1) What are the main rea- 
sons for teaching poetry? (2) What approaches to the un- 
derstanding of poetry do teachers use? (3) What is the 
place of poetry in each of the curricular organizations of 
literature? (4) What principles determine the poetical 
works a teacher chooses to teach at different levels? 
(5) What methods seem to be used over and over to present 
poetry to students? A brief historical survey of these is- 
sues from 1900 to 1949 is included. | 

Two general types of sources were used: those works 
which deal directly with the teaching of literature or poetry 
and those critical works which discuss the nature of poetry. 
These included books, journal articles, theses, courses of 
study, and ten series of secondary literature texts. The 
writing and organization of the report was an attempt to 
bring together the many and varied opinions into those 
large areas on which something approaching agreement 
exists. Whether or not there is much agreement, argu- 
ments for the chief points of view are presented. 

During the present decade teachers say they teach po- 
etry mainly to increase experience vicariously, to give 
enjoyment, and to give moral training or develop attitudes. 
To help students better understand poetry teachers can 
emphasize (1) historical and literary backgrounds, (2) the 
meaning of the selections, including a study of such things 
as word definitions, figures of speech, andallusions, (3) the 
development of appreciation and discrimination through 
such methods as the study of versification or the compari- 
son of good and poor poetry, or (4) the content, experience, 
or theme of the poem. The chief curriculum organizations 
in use at the present time are (1) the classics organiza- 
tion, (2) the historical-chronological approach, (3) the 
types approach, (4) the organization around themes, (5) the 
wide-reading approach, and (6) the core curriculum. In 
choosing specific poems to be taught today the chief ques- 
tions the English teacher keeps in mind are the following: 
(1) Are the poems interesting to some or most teen-agers ? 
(2) Are they suitable for students with these abilities? (3) Do 
they have literary value? (4) Is there development in the 
course from simple poetry to more complex poetry? and 
(5) Do the poems answer some of the needs of the student 
or society? Textbook editors seem to favor good, narrative 
poetry or short, easily-understood lyrics. There seems 
to be an attempt to include more modern poetry than was 
once included. The chief methods of teaching poetry which 
are now discussed by English teachers are oral reading, 
the use of recordings, the correlation of poetry with art 
and music, the memorization of poetry, the writing of origi- 
nal verse, the use of paraphrase writing, and socialized 
activities of many kinds. 

If poetry seems to be unpopular today it is not entirely 
the fault of the English teachers, but certainly they can do 


much to improve the teaching of poetry. All of the ap- 
proaches to understanding and all of the curriculum or- 
ganizations have values which make them too important to 
neglect. There is strong evidence to indicate a need for a 
return to the oral tradition in the classroom. Too much 
time is spent reading poetry silently. 
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Purpose and problems of this study. 








In response both to the confused situation in current 
curriculum theory, and to the desirability expressed by 
many of the leaders in American education, of formulating 
a comprehensive theory of curriculum construction, the 
purpose and problems of this study were stated as follows: 

1. Main purpose and problem. 

The formulation of a unified, dynamic theory of curric- 
ulum construction, centering in the natural and social sci- 
ences and relevant to the elementary and junior high school 
levels of education. 

2. Sub-problems. 

First: Are the many conflicting patterns in use really 
contradictory ? 

Second: Are the constructional principles now used 
applied to their full capacity as constructional devices ? 

Third: Do the principles of construction now used rep- 
resent all such ideas needed for the formulation of a uni- 
fied theory of curriculum building, or are several such 
principles available which are still unused in curriculum 
theory ? 

Hypotheses. 

These hypotheses were set forth: 

a) That the steps in the longitudinal design of the cur- 
riculum between the psychological and logical levels of 
experience can be defined in terms of degree of abstract- 
ness of units taken from the social and natural sciences 
and adjusted to the child’s growing ability to conceptualize 
and generalize ideas at the various age and grade levels. 

b) That it is possible to use several of the known con- 
structional ideas in a more varied way than hitherto in 
a total curriculum design. 

c) That it is possible to derive new or largely unused 
constructional ideas from the foundations fields which will 
prove invaluable in formulating an over-all theory of cur- 
riculum building. 

Methods Used. 

a) Defining approach. 

b) Historical approach. 

c) Analyzing approach. 

d) Synthesizing approach. 



































The results of the study. 





1. Certain enduring principles of curriculum construction 
were identified in an historic survey. 
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2. The main relationships in existence were identified as 
the foundations for the curriculum designs. 


3. Four different existential relationships, seen as de- 
signing elements, were analyzed and applied as evolving 
phenomenon in curriculum development. 


4. The constructional theory was synthesized by integrat- 
ing the designs analyzed, and by outlining the over-all 
architecture of the curriculum in terms of the dynamic 
processes of differentiation-integration, and in terms of 

a year-by-year, spiralling, goal-directed movement of 
learning and development in relation to the identified basic 
relationships in existence. 


0. The comprehensive theory of curriculum construction, 
which was the aim of the study, was formulated as follows: 


A. The organizing ideas incurriculum construction are: 


(a) The patterns of learning activity and the edu- 
cational process; 


(b) the main relationships in existence, and 


(c) the process of natural growth and aim-directed 
educational development. 


B. The main existential relationships constitute the 
curriculum designs, evolving in pace with the developing 
maturity and generalizing ability of the child, in sucha 
way as to relate to each other laterally, thus forming the 
scope of the curriculum; and to bridge the gap between the 
psychological and logical level of experience by the evolv- 
ing sequences in the longitudinal structure. 

C. The source of the inner dynamic pattern in the cur- 
riculum is the activity rhythm of the learning process, 
present in every unit studied, joining with and balancing 
the personal, social and cultural aspects in the educational 
act. 

D. The over-all architecture of the curriculum stems 
from the process of differentiation-integration, and from 
the unbroken spiral of integrative year cycles of learning 
and development, which, by the concept of evolution, may 
lead directly over from the duties and aims in school to 
the duties and aims of life. | 


6. A curriculum was outlined in correspondence to the 
theory formulated above. 
Microfilm $4.05; Xerox 13.60. 315 pages. 
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This study was an attempt to determine similarities 
and/or differences in intelligence, primary mental abilities 
and interests between agroup of high school pupils who had 
enrolled in three science courses, biology, chemistry and 
physics and a group of pupils who had enrolled in two sci- 
ence courses, biology and physical science. The choice of 
science program was made with the help of counseling. 
The characteristics studied were those possessed by the 
two groups when they decided in which science program 
to enroll. 

Comparisons were made of scores earned by the two 
groups of pupils in three tests. Intelligence was studied by 
means of the Otis Quick-Scoring Mental Ability Test, 
Beta Test. Abilities were examined in the SRA - Primary 














Mental Abilities, Intermediate Test. Interests were ex- 
amined in the Lee-Thorpe, Occupational Interest Inventory, 
Intermediate Series. Comparisons were based upon high- 














est and lowest scores and median scores earned by the 
groups in each of the measured quantities, as well as upon 
frequencies of occurrence of strongest and weakest factors 
of abilities and preferences for interests. 

The two groups were found to be measurably different 
in a majority of the characteristics measured: intelli- 
gence quotient, primary mental abilities and interests. 
The Chemistry-Physics groups was superior to the Physi- 
cal Science group in IQ, in the amount of ability in the fac- 
tors of space, verbal meaning, reasoning and word fluency; 
in the degrees of interest expressed for personal social, 
natural, mechanical, business, art and science fields; ver- 
bal, manipulative and computational types of interests; and 
levels of interests. Little difference was observed between 
the groups in their kinds of strongest and weakest factors 
of abilities and in their preferences for the fields or types 
of interests. In every situation where differences were 
observed between the two groups the differences were 
small and never mutually exclusive. Although the two 
groups were different inthe levels of their IQ’s and abilities 
and in the degrees of their interests, the differences found 
between the groups were small when compared with the 
differences found within the groups. 
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Historically the use of several of the motion study prin- 
ciples has been subject to severe criticism by a large num- 
ber of persons. Physiologists, psychologists, engineers, 
industrialists, and union officials are represented in the 
long list of critics. The most common criticism is that the 
motion economy principles purport to reduce fatigue in hu- 
man work but they were not founded on the basis of physio- 
logical measures. 

The purpose of this research was to appraise several of 
the principles of motion economy with the use of a physio- 
logical measure of the human cost of doing work. 

Several pilot studies were made in order to choose a 
physiological criterion which was statistically satisfactory 
for the purpose of this research. The criterion that was 
ultimately selected was the minimum increase in the num- 
ber of heart beats per minute above resting rate. 

Five motion economy principles were selected for eval- 
uation by use of the physiological criterion. One of these 
principles deals with the use of handwheels, crossbars, and 
hand levers. The evaluation of this canon necessitated 
three separate experiments, one for each of these three 
implements. Another of the principles studied concerns 
the use of foot pedals. The investigation of this canon re- 
quired only one experiment. The last of the motion econ- 
omy principles appraised involves three closely related 
rules for the use of the hands. A single experiment was 
designed to obtain the necessary empirical data to evaluate 
this trio of principles. 

The experiments were designed in a manner which per- 
mitted maximum efficiency in the statistical evaluation of 
the results. Each of the experiments involved several dif- 
ferent methods of manipulating the respective implements. 
The object was to determine the relative levels of difficulty 
among the methods as indicated by a statistical evaluation 
of the response data. 

In order to have proof that the chosen measured vari- 
able was indicative of work difficulty, each of the experi- 
ments was designed to include a quantitative factor of work 
difficulty. This was accomplished by using different levels 
of axial torque, where applicable, or by using different 
levels of weight. The quantitative factor also served a sec- 
ond purpose, namely, to determine by empirical means 
whether the choice of a motion pattern depended upon the 
quantity of work performed. 

A third paramount element in the design of each of the 
experiments was the factor of individual differences among 
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the operators who performed the tasks. Because of this 
variable it was necessary to treat operators as a main fac- 
tor in the experimental designs. 

The findings of the experiments used to evaluate the 
motion economy principle relating to the use of hand- 
wheels, crossbars, and hand levers indicated that only a 
few of the paired combinations of methods for operating 
the crossbar resulted in a statistically significant differ- 
ence in the mean increase in heart rate. Only one pair of 
handwheel operating methods and none of the pairs of hand 
lever methods indicated such a difference. The pioneers 
did not have the advantage of modern statistical methods 
for the evaluation of their empirical data. However, an in- 
spection of the graphical presentation of their results 
shows that they also had only small differences among the 
responses for these same operating methods. In general 
the writer’s physiological criterion does not refute the 
principle formulated by the pioneers. 

The results of the research on the choice of a foot pedal 
design indicated that there was a Statistically significant 
difference in heart rate response between several of the 
paired combinations of different foot pedals. The ranking 
of the foot pedals according to desirability in terms of 
physiological cost of operation did not concur with the rank- 
ing reported by the pioneers who used time study to deter- 
mine their choices. 

The physiological criterion used in this research re- 
sulted in endorsement of the three motion economy prin- 
ciples which have to do with the simultaneous and symmet- 
rical hand motions. 
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RELATION BETWEEN THE DEPTH DISTRIBUTION 
OF IONIZATION AND THE LETHAL EFFECTS 
ON BACTERIA 
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Numerous investigators have shown that cathode rays 
exhibit a lethal effect on bacteria. The lethal action is at- 
tributed to ionization occurring within the substance ir- 
radiated. Since the rays are able to penetrate matter, it 
has been proposed that cathode rays be used to sterilize 
foods. 

The distribution-in-depth of the ionization within a sub- 
stance irradiated by cathode rays, determined by absorp- 
tion methods, is known to be non-linear. 

The investigation was conducted to ascertain the 


7 
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distribution-in-depth of the lethal effect of one million 
electron-volt cathode rays on bacteria and to compare the 
characteristics of the distribution with the ionization-in- 
depth curve obtained by absorption methods. The test or- 
ganism used was Scrratia marcescens. 

The depth distribution of the lethal effect was found to 
be non-linear. The general features of the lethal curve 
were comparable to the absorption curve. It was shown 
that the lethal effect of one million electron-volt rays was 
disproportionate to the dose administered. The absorption 
curve alone is not a reliable measure of the lethal effect 
within a substance. | 

Microfilm $2.00; Xerox $3.00. 58 pages. 





DROP SIZE DISTRIBUTION AND ENERGY 
OF. FALLING DROPS FROM A MEDIUM 
PRESSURE IRRIGATION SPRINKLER 


(L. C. Card No. Mic 58-7106) 


Paul Edward Schleusener, Ph.D. 
Michigan State University, 1957 


Water drops from an irrigation sprinkler had the same 
deleterious effects on soil as did raindrops. The impact 
of falling water drops altered the open structure of the top 
fraction of an inch of the soil, reduced the effective pore 
size and formed a more dense layer of soil which hindered 
the infiltration of water. Large drops from an irrigation 
sprinkler reduced the infiltration capacity of the soil by as 
much as 90 per cent. A reduced infiltration capacity was 
accompanied by an increased erosion loss. 

Insufficient data are available to permit accurate design 
of sprinkler irrigation systems which minimize detrimental 
structural changes in the soil. Research is necessary to 
determine the effect of nozzle shape, nozzle size, and pres- 
sure at the nozzle upon the size of drops striking the soil 
surface and upon the energy imparted by the drops to the 
soil. 

The purpose of this study was (1) to measure the size 
of drops from an irrigation sprinkler, (2) to develop a 
technique for measuring, and (3) to determine the energy 
imparted by drops from a sprinkler striking a target near 
the soil surface. 

A Rainbird Model 20 irrigation sprinkler was used for 
all tests in this study. Two nozzle sizes at two pressures 
were tested. A 5/32-inch diameter nozzle was tested at 
thirty and thirty-five pounds per square inch and a 3/16- 
inch diameter nozzle was tested at thirty-five and forty 
pounds per square inch pressure. For both nozzle sizes 
the pressures selected were below and above the dividing 
line recommended by the manufacturer as the minimum 
pressure for operation on bare soils. All tests were con- 
ducted in a laboratory to remove the variable factors of 
weather. 

The sprinkler was placed into a 55-gallon barrel open 
at the bottom. A vertical slit was cut into the barrel per- 
mitting the jet of water from the nozzle to emerge unmo- 
lested. 

A general purpose flour or dental plaster (plaster of 
Paris) was used as the medium for collecting the water 
drops. Samples of drops were taken at five-foot intervals 
along a radius emanating from the sprinkler. Drops falling 





into the medium formed pellets. The mixture of medium 
and pellets was separated into size classes of pellets by 
means of a set of standard sieves. 

The spectrum of pellet sizes received at each location 
was converted to the equivalent spectrum of water drops. 
A single number, called “median drop mass,” represent- 
ing the particular spectrum of drops at each location was 
calculated. 

A transducer was constructed whereby the physical dis- 
placement of an elastic member was changed into an elec- 
trical signal by the use of strain gages. The elastic mem- 
ber with an attached target was placed near the ground 
level along a radius emanating from the sprinkler. The 
water drops from the sprinkler struck the target causing 
a deflection and oscillation of the elastic member. The re- 
sulting deflections were recorded by an oscillograph. 

The energy added to the elastic member and target by 
the drops striking the target was calculated. The total 
energy received by the system during the time drops were 
striking the target was also calculated. 

The following results were obtained: 


(1) The logarithm of the median drop mass varied lin- 
early with distance from the nozzle, increasing rap- 
idly with greater distance from the nozzle. An in- 
crease in pressure of five pounds per square inch 
had little effect on the size of drops falling within 
approximately twenty feet of the nozzle. Changes in 
drop size caused by a change in nozzle pressure in- 
creased with distance from the nozzle. 


The logarithm of the energy imparted by drops from 
a sprinkler striking a target near the ground level 
varied linearly with distance from the nozzle, in- 
creasing rapidly with greater distance from the noz- 
zle. Greatest amounts of energy were received from 
the drop spectrum from a 5/32-inch diameter nozzle 
operating at thirty pounds per square inch. Less en- 
ergy was imparted by the drop spectrums from the 
remaining three combinations of nozzle size and 
pressure tested. 


True water application rates based upon the actual 
time of water application were as high as 7.5 inches 
per hour ranging from thirty to ninety times as great 
as the application rates based upon total elapsed 
time. The increment of pressure increase recom- 
mended by the sprinkler manufacturer as the differ- 
ence between undesirable and desirable operation on 
bare soils was effective in reducing the highest ap- 
plication rates occurring in the area farther than 
thirty feet from the sprinkler. 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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LIQUID-LIQUID EXTRACTION IN 
A PULSED COLUMN 


(L. C. Card No. Mic 58-7118) 


Clayton Dale Callihan, Ph.D. 
Michigan State University, 1957 


The performance of a packed liquid-liquid extraction 
column may be improved if a pulsating motion is imparted 
to the liquid in the column. The height equivalent to a 
transfer stage (HETS) is reduced when either the pulse 
amplitude or pulse frequency are increased. At low pulse 
rates the amplitude-frequency product seems to be the de- 
termining factor, but at high rates frequency is more bene- 
ficial than amplitude. The equivalent number of transfer 
stages in a given height was 1/14 as many in an unpulsed 
column as in a pulsed column when an amplitude of 5 mm 
and a frequency of 215 cycles per minute were used. 

HETS was found to be more useful than HTU in evaluat- 
ing the performance of these columns, since the latter var- 
ied strongly with flow ratio. HETS is largely a function of 
packing characteristics, pulsation rate, and superficial 
throughput velocity. Increasing the cross-section of the 
packed column by a factor of 2.43 (from 2.127-inch to 3.32- 
inch ID) did not significantly change the HETS if the super- 
ficial velocity, pulse amplitude, and pulse frequency were 
held constant. Settling and reorientation of the packing as 
a result of pulsation had an appreciable effect on HETS for 
both pulsed and unpulsed operation. 

In studying the influence of operating variables on the 
maximum throughput velocity (flooding velocity), one vari- 
able was found unexpectedly to dominate the results. This 
was the rate of mass transfer of the solute from one phase 
to the other. In a section 31 inches high packed with 8-mm 
Raschig rings and using carbon tetrachloride and water as 
solvents, the flooding velocity was twice as high when the 
entering CCl, contained 1% acetone than it was when no 
acetone was present in either phase or when the acetone 
‘concentration in both phases was in equilibrium. Increas- 
ing the column height to 101 inches reduced the mass trans- 
fer per unit height and therefore reduced the flooding ve- 
locities. Increasing the ratio of water to CCl, from 0.4 to 
4.0 caused a composition “pinch” at the bottom of the col- 
umn, and the lack of mass transfer at this point reduced 
the flooding velocity 50%. The effect of pulsing was to in- 
crease the average mass transfer per unit of height, al- 
though at some flow ratios the pinching effect also became 
more severe. Pulsing increased the flooding velocity in 
some cases and decreased it in others. Experimentally 
this large effect of mass transfer on flooding rate made it 
difficult to measure the much smaller influence of other 
variables. From a design viewpoint, it casts doubt on the 
practical usefulness of the correlations of Hoffing and 
Lockhart, Breckenfield and Wilke, and others who obtained 
all their data in the absence of a solute. 

Microfilm $2.00; Xerox $7.00. 148 pages. 





ENTHALPIES OF MIXTURES OF METHANOL, 
BENZENE AND n-HEXANE 


(L. C. Card No. Mic 59-324) 


Philip Glen McCracken, Ph.D. 
Purdue University, 1956 


Major Professor: Dr. J. M. Smith 

A flow calorimeter was used to measure enthalpies of 
pure methanol, pure benzene, and mixtures of 75, 50, and 
25 mole per cent methanol in benzene. Data were also de- 
termined for a mixture of 10 mole per cent methanol and 
90 mole per cent n-hexane and for a mixture of 10 mole 
per cent methanol, 30 mole per cent benzene, and 60 mole 
per cent n-hexane. These data covered a temperature 
range of 250° F to 500° F at pressures of 30 to 1400 psia. 
The areas investigated included the liquid, vapor, and two 
phase regions. Data were obtained in the critical region 
for all but the binary mixture of methanol and n-hexane. 
Heat of mixing data appearing in the literature were used 
to refer all mixture enthalpies to the pure liquid compo- 
nent basis. 

Entropies were calculated utilizing the experimental 
enthalpies. The shape of the enthalpy isotherm in the va- 
por region for low pressures and high temperatures per- 
mitted the estimation of the entropies of mixing, which 
made it possible to base the entropies on the pure liquid 
components. 

Pressure versus enthalpy diagrams were prepared for 
all of the mixtures and pure components investigated. 
These diagrams included lines of constant entropy. Tabu- 
lated values of entropies and enthalpies were presented for 
the saturated liquid and vapor, and for the liquid and vapor 
regions. All entropies and enthalpies were based on a ref- 
erence state consisting of the pure liquid components at 
77° F and their vapor pressure. 

The enthalpy data in the vapor region for the pure com- 
ponents were compared with values predicted from gen- 
eralizations, expressing the effect of pressure on the en- 
thalpy. These generalizations are based on the reduced 
state principle. The predicted results compared favorably 
with the experimental values for benzene, but in the case 
of methanol the predicted enthalpies were substantially dif- 
ferent from the experimental results. It was shown that 
the discrepancy between the predicted and experimental 
values for methanol could be due to dimerization, and that 
this effect of association could be superimposed on the 
values predicted from the generalized correlations to give 
the experimental results. The mathematical expressions 
were 


AH+y a AHg + KP AHo 


and 
AHo ‘ 
2.3 RT 


The significance of the terms is 


C. 





10g10 K= - 


AH, = Difference between the-enthalpy of the actual gas 
at any pressure P and the enthalpy of the unas- 
sociated gas in the ideal gas state 


AH, = Difference between the enthalpy of the gas in the 
unassociated state at a pressure P and the en- 
thalpy of the same gas in the ideal gas state. 
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K = Equilibrium constant 
P = Pressure 
AHo = Heat of dimerization per mole of dimer 
T = Temperature 
C = Constant that is a function of the system only. 


The generalized correlations, using a pseudo-critical 
point, were used to predict mixture enthalpies which were 
compared with the experimental values. The results were 
good for the ternary mixture, but very poor for the metha- 
nol and benzene mixtures. It was concluded that pseudo- 
critical methods were not applicable to mixtures of metha- 
nol and benzene. 

An equation was developed containing one empirical 
constant that related the pure component enthalpies to the 
mixture enthalpies. This equation, applicable to the vapor 
region, is | 


AH = X,° AH, + 2X1 X2A Hie + XX.” AH> 
where 


AH = Difference between the actual and ideal gas en- 
thalpy for the mixture | 


AH; , AH2 = Difference between actual and ideal gas en- 
thalpies for the pure components 


AHi2 = Interaction term, independent of composition 
X = Mole fraction. 


The interaction term, AHj2, is a function of the temper- 
ature and pressure, but independent of composition. Thus, 
enthalpy data for one mixture are sufficient to calculate the 
enthalpies of all other compositions. If one of the compo- 
nents associates to an appreciable extent, the effect of as- 
sociation should be included in the pure component value of 
AH, which is to be used in the proposed equation. 

Microfilm $2.55; Xerox $8.80. 195 pages. 


REACTIONS BETWEEN HYDROCARBONS 
AND SULFUR VAPOR 


(L. C. Card No. Mic 58-7189) 


Louis Victor McIntire, Ph.D. 
The Ohio State University, 1951 


Equipment was designed and constructed for reacting a 
hydrocarbon fraction, obtained from a nonpremium Ohio 
crude oil, with sulfur vapor at elevated temperatures. 

Hydrocarbons, containing six to eleven carbon atoms, 
were obtained from a Zanesville Grade crude oil. This 
hydrocarbon fraction contained paraffins, naphthenes, ole- 
fins, and aromatic hydrocarbons. The approximate amount 
of each homologous series present was as follows: 


Per Cent 
Paraffins.... 
Naphthenes ......+++. 32 
OS iis ivccisise 40 


| ae 





The vaporized hydrocarbons were reacted with sulfur 
vapor at temperatures ranging from 700° F. to 1100° F. 
The hydrocarbon-sulfur reactions were carried out at at- 
mospheric pressure, and the products of the reactions 
were quenched by cool hydrocarbons which were of the 
Same composition as the feed hydrocarbons. 

Gases, liquids, and solids were final products of the 
reactions between hydrocarbons and sulfur in the vapor 
phase. Samples of the gaseous products from the hydro- 
carbon-sulfur reactions were analyzed for hydrogen sul- 
fide, mercaptans, olefinic hydrocarbons, and paraffinic hy- 
drocarbons. The minimum and maximum per cent of each 
of these constituents present in the gaseous product of the 
hydrocarbon-sulfur reactions varied as follows: 


Hydrogen sulfide, from 7.38 to 71.2 per cent 


Mercaptans, from 0 to 5.04 per cent 


Olefins, from 2.0 to 22.36 per cent 
Paraffins, from 22.98 to 89.92 per cent 


The liquids condensed by and mixed with the quench hy- 
drocarbons were analyzed for olefin content (unsaturation) 
and total sulfur and combined sulfur content. The yield of 
olefinic products (unsaturation produced) in the liquid prod- 
ucts of the hydrocarbon-sulfur reactions varied from a 
minimum of 2.09 per cent to a maximum of 30.2 per cent. 

A statistical analysis of the amount of olefins produced 
in the liquid product of the hydrocarbon-sulfur reactions 
as a function of the hydrocarbon to sulfur ratio, reaction 
time, and reaction temperature was made. This analysis 
indicated that the variance in the amount of olefins pro- 
duced in the liquid product for the range covered, i.e., re- 
action temperature of from 700° to 1100° F., reaction time 
of from 0.1 to 0.3 seconds, and hydrocarbon to sulfur ratio 
of from 1.14 to 14.7, was distributed as follows: 


Reaction temperature accounted for 57.17 per cent 
of the variance in the amount of olefins in the 
liquid products. | 


Reaction time accounted for 17.68 per cent of the 
variance in the amount of olefins in the liquid 
products. 


Hydrocarbon to sulfur ratio accounted for only 
4.17 per cent of the variance in the amount of ole- 
fins in the liquid products. 


A residual 20 per cent of the variance in the 
amount of olefins in the liquid products was caused 
by interactions, handling, and/or other factors not 
included in this investigation. 


Blank runs indicated that only a slight amount of ole- 
finic hydrocarbons (1 per cent) were produced in the liquid 
products by cracking. 

The per cent combined sulfur present in the liquid prod- 
ucts plus quench hydrocarbons varied from a minimum of 
0.19 per cent to a maximum of 0.76U per cent. The ap- 
proximate distribution of the sulfur present in the liquid 
product plus quench hydrocarbon was found to be as follows: 


Per Cent 
a 
Sulfur present as hydrogen sulfide (H2S)... 0.272 
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Per Cent 


Sulfur present as elementary sulfur...... 0.099 





Sulfur present as mercaptans (R-S-H).... 0.039 


Sulfur present as disulfides (R2S2)....... 0.165 
Sulfur present as sulfides (R2S)......... j 
Residual sulfur ......... ew eeeee cttestee Ge 


The solid residue obtained from the hydrocarbon-sulfur 
reactions usually contained 99 / per cent sulfur. 
Microfilm $2.30; Xerox $8.00. 173 pages. 


Abstract published by special arrangement with The 
Ohio State University. 


A KINETIC STUDY OF THE FORMATION 
OF PYROLYTIC CARBON FILMS 


(L. C. Card No. Mic 58-7295) 


Daniel Barker Murphy, Ph.D. 
The Pennsylvania State University, 1958 


The mechanism by which carbon films are formed dur- 
ing the pyrolysis of hydrocarbon vapors, and a knowledge 
of the kinetics involved, are matters of particular interest 
because of the importance of these films as resistors and 
as possible sources of highly crystalline graphite. It has 
been suggested that these carbon films may be produced 
through condensation reactions involving the intermediate 
formation of large polycyclic molecules, as probably oc- 
curs in the charring of an organic solid or liquid. The 
crystallographic structure and relative graphitizability of 
carbons formed by vapor phase pyrolysis is, however, in- 
dependent of the nature of the substance pyrolyzed. This 
is contrary to the case with products prepared by carboni- 
zation in the condensed phase, and suggests that an entirely 
different mechanism is involved. 

The kinetics of the vapor phase pyrolysis of benzene, 
toluene and methane have been studied by pyrolyzing each 
of these hydrocarbons in a flow system under conditions of 
high dilution in helium. The reaction chamber consisted 
of a porcelain combustion tube placed in a high-tempera- 
ture electric furnace. A second, smaller tube was sup- 
ported concentrically within the reaction chamber, between 
two graphite electrodes. In a temperature range appropri- 
ate to each hydrocarbon (1073°-1213°K. for benzene; 1133°- 
1253°K. for toluene and 1293°-1373°K, for methane), a 
smooth, tightly adhering film deposited on this inner tube 
at a rate which could be conveniently measured by follow- 
ing the change in electrical conductivity with time. Rate 
constants for the process were calculated from the carbon 
deposition rates using the experimentally determined value 
of 2.43 x 10°* ohm cm. for the specific resistivity of the 
carbon films. 

First-order kinetics have been obtained for the deposi- 
tion of carbon from methane, benzene and toluene with AH* 
values of 103.3, 99.9 and 80.1 kcal./mole, respectively. 
Under the conditions of high temperature and low concen- 
tration employed, the carbon deposition rates in each case 
appear to be controlled by a homogeneous first-order de- 
composition of the hydrocarbon. The rate-determining step 





in methane apparently is C-H bond scission; in toluene it 
appears to be C-H bond scission in the methyl group. En- 
tropies of activation have been calculated (58) for the three 
hydrocarbons, and values of 4.7, 13.7 and -2.0 e.u., re- 
spectively, have been obtained for methane, benzene and 
toluene. The large AS* obtained for benzene suggests that 
ring cleavage is rate-determining in the pyrolysis of this 
compound. For each compound studied, there is a temper- 
ature below which the process seems to follow an alterna- 
tive course, leading to results inconsistent with those ob- 
tained at higher temperatures. 

Microfilm $2.00; Xerox $4.40. 84 pages. 


DIFFUSION OF HYDROCARBON GASES AND 
VAPORS THROUGH MICROPOROUS MEDIA 


(L. C. Card No. Mic 58-5856) 


Lenard Otto Rutz, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Karl Kammermeyer 


The study of adsorbate diffusion contributes to the un- 
derstanding of processes involving catalytic gas phase re- 
actions, the separation of gas mixtures and the utility of 
adsorption behavior characteristic of an adsorbate-ad- 
sorbent system. Academically, a study was inaugurated to 
define and correlate the variables responsible for the ob- 
served enhanced rate of diffusion of vapors through micro- 
porous media. Pioneer investigations concluded that the 
normal fluid variables in conjunction with the anticipated 
flow and geometric properties did not correlate the dif- 
fusivities for relative pressures less than unity. 

Initially, a trial formulation of the transport of ad- 
sorbate was conceived in terms of the definitive rate equa- 
tion. To ensure the occurrence of an appreciable propor- 
tion of adsorbed flow relative to gas diffusion, a membrane 
possessing a high internal surface area such as micro- 
porous Vycor glass was selected. Porous Vycor glass 
disks were sealed into a high pressure Stainless steel dif- 
fusion cell. Flow studies of hydrocarbon gases and vapors 
transpiring through porous Vycor glass were Selected to 
some extent because of their industrial importance. Ex- 
perimental data employing helium and hydrogen ascer- 
tained that Knudsen diffusion, and not Poiseuille flow, de- 
termined the rate of gas transport up to about eight at- 
mospheres absolute. The vapors of the alkene and alkane 
hydrocarbons did not follow those laws. 

Since the magnitude of adsorbed flow increased with the 
degree of surface concentration of adsorbate, adsorption 
isotherms were obtained to parallel the conditions of the 
diffusion studies. Such measurements were made in two 
high pressure stainless steel cells utilizing porous Vycor 
glass disks. A volumetric procedure was developed ap- 
plicable to high relative pressures. The design and opera- 
tion of the adsorption unit was described by Graham (36). 

The adsorption data were correlated in terms of sev- 
eral potential functions. The volume of alkane hydrocar- 
bons adsorbed was a quantitative function of the simple 
Polanyi potential. The maximum deviation never exceeded 
+ 2% for methane, propane and butane. Considering the 
adsorption behavior of the alkene hydrocarbons, a similar 
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quantity of adsorption was expressed as a function of a 
Thermal Polanyi potential. A capillary potential did not 
depict the adsorption behavior on porous Vycor glass disks. 
The analysis of low temperature adsorption data for argon, 
nitrogen and oxygen showed that the surface area was 

228.5 m* per gram. 

According to the structural properties interpreted in 
terms of the hydraulic radius pore model, the average pore 
diameter becomes commensurate with the sphere of poten- 
tial induced by the individual molecules. Experimental dif- 
fusivity values for helium and hydrogen showed that a Knud- 
sen diffusion phenomenon characterized their process of 
mass transfer. A correlation of mean free path as a func- 
tion of pressure and temperature was developed for pur- 
poses of correlating high pressure gas diffusivities. 

The hydrocarbon vapors displayed a diffusivity which 
exceeded a base value varying inversely with the molecular 
weight. In conjunction with the standard rate equation, a 
two-dimensional potential drop included within the dimen- 
sional parameter (AFr/Axao) could be correlated with the 
relative pressure for propane flow studies at 32, 77 and 
104°F. Based upon the large variance of the calculated 
Fick diffusivities, the mechanism of adsorbate transport 
(assumed parallel to the gas flow) can not be considered a 
pure diffusion process in the sense of Fick’s Law. 

Rates of adsorbate transmission were correlated by 
plotting the fraction of adsorbate diffusion versus the rela- 
tive pressure. A Single functional relation was obtained 
for methane and propane. Similar results were character- 
istic for ethene and propene, except that complete coinci- 
dence did not occur at relative pressures less than 0.1 
where the diffusion of ethene predominated. 

Microfilm $4.00; Xerox $13.60. 312 pages. 


KINETIC STUDIES OF THE FORMATION OF 
SMOG OXIDANT: THE OZONE-1-HEXENE REACTION 


(L. C. Card No. Mic 58-7632) 


Bernard E. Saltzman, Ph.D. 
University of Cincinnati, 1958 


The kinetics of smog oxidant formation were investi- 
gated in order to clarify the substances and processes in- 
volved. Rate calculations based upon an actual smog rec- 
ord supported a pattern of ceriain reactions selected from 
the literature. 

Basic analytical procedures suitable for the determina- 
tion of ozone and other oxidants in the parts per million 
concentration range were developed. A variety of iodide 
reagents for atmospheric oxidants were found to have an 
indefinite stoichiometry for low concentrations of ozone, 
the reactions involving hypoiodite and perphosphate. By 
means of a graphical kinetic colorimetry technique, the 
amounts of iodine liberated by other oxidants could be re- 
solved and their rate constants determined. Precise and 
valid results were obtained using a reagent containing 1% 
KI, 0.1 M KH2PQO,, and 0.1 M NazHPO,. An apparently spe- 
cific method for ozone in the presence of organic oxidants 
was developed based upon treating the sample air stream 
with excess nitric oxide for a controlled short time to 
quantitatively convert and then determine the ozone as ni- 
trogen dioxide. 





The generation of synthetic smog oxidant by the ozone- 
1-hexene reaction was studied. Mass spectrometric data 
suggested free radical oxidations of the hexene alpha car- 
bon as well as of the double-bonded carbons; the ozonide 
was not observed. By simultaneous use of two of the ana- 
lytical procedures which were developed, the oxidant was 
differentiated into “synthetic sinog oxidant” and uncon- 
Sumed ozone, and the reaction yield of the former was 
shown to be 17-25%. Part of the synthetic smog oxidant 
was readily adsorbed on glass and could be subsequently 
desorbed. An indication of surface reactions consuming 
hexene was obtained. 

The consumption of ozone was found to be first order 
with respect to both ozone and hexene concentrations 
through most of the reaction, with a rate constant of 0.0135 
yatm.~* min.~* at 22-28°C. Ozone concentration was varied 
two-thousand-fold from 0.04 to 80 p.p.m., hexene concen- 
tration twenty-six-fold from 1.4 to 37 p.p.m., and space 
velocities six-fold from 0.03 to 0.18 min.~*. The more 


complex picture previously obtained was shown to be due 
to the non-specificity of the iodide reagents employed. 
The methods developed and the information obtained 
for the oxidant components should be valuable for further 
study of smog reactions. 
Microfilm $2.00; Xerox $7.00. 150 pages. 
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A LABORATORY INVESTIGATION OF FACTORS 
AFFECTING THE SLIPPERINESS OF 
BITUMINOUS PAVING MIXTURES 


(L. C. Card No. Mic 58-3197) 


John Wallace Shupe, Ph.D. 
Purdue University, 1958 


Major Professor: W. H. Goetz 


This report lists the desirable features that should be 
included in a laboratory method for evaluating the skidding 
resistance of different types of pavement surfaces, and 
discusses them in light of previous research. The labora- 
tory skid-test apparatus, resulting from an endeavor to in- 
corporate these desirable features into the design, is de- 
scribed. This equipment measures and records the fric- 
tional force developed between a 6-inch diameter test spec- 
imen and a rubber testing shoe for a relative speed be- 
tween the two sliding surfaces, at the mean radius of the 
area of contact, of approximately 30 mph. 

In order to use this skid-test apparatus with some de- 
gree of confidence, a field correlation study was performed 
on 18 different bituminous pavement surfaces. The skid- 
ding resistance in the wet condition was first determined 
for each of the surface types with the passenger car stop- 
ping-distance equipment of the Indiana Department of High- 
ways. Three specimens were then cored from each of the 
road-test locations and tested in the laboratory skid-test 
apparatus. The results of these two methods are com- 
pared and, in general, show good agreement. 

A procedure, with associated instrumentation, was also 
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developed for simulating the wear and polishing effect that 
a pavement surface receives under the action of traffic. 
This rather involved procedure includes kneading the test 
specimen with conical rollers to obtain proper particle 
orientation, and “polishing” it in both the modified Mini- 
track and in the skid-test apparatus itself. 

The skidding resistance after various degrees of wear 
was determined for bituminous mixtures made with 22 dif- 
ferent aggregates. Results of these tests indicated the fol- 
lowing relationships: 

1. Mixtures made with sandstone possessed the best 
anti-skid resistance of all of the aggregate types tested. 

2. Bituminous mixtures containing limestone exhibited 
poorer anti-skid characteristics, as a group, than mixtures 
made with other aggregate types. 

3. There was an appreciable difference in the skidding 
resistance of bituminous mixtures containing different 
types of limestones, with the dolomitic limestones exhibit- 
ing better characteristics than limestones high in calcium 
carbonate. 

A petrographic analysis was performed on each of the 
22 aggregates, as well as a partial chemical analysis on 
each of the 12 limestones. The skidding characteristics 
are discussed with respect to the basic properties of the 
aggregates. 

The effect of surface texture, primarily as determined 
by gradation, on the skidding resistance of bituminous mix- 
tures was evaluated for four different aggregate types. It 
was found that for a given aggregate, if the surface did not 
become flushed with asphalt, the dense-textured specimens 
developed higher anti-skid resistance than open-textured 
surfaces. 

The effect of initial aggregate shape was also evaluated 
by comparing the skidding characteristics of mixtures con- 
taining freshly-crushed aggregate with those made with the 
same type of aggregate after it had been rounded in a Los 
Angeles abrasion machine. Mixtures containing the freshly- 
crushed aggregate exhibited better skidding resistance than 
those made with the rounded aggregate in the initial phase 
of the wear and polish procedure, but after an appreciable 
amount of wear in the laboratory equipment the rounded- 
aggregate specimens possessed anti-skid resistances equal 


to those of specimens containing freshly-crushed aggregate. 


A series of skid-resistance tests was also performed 
on selected dense-graded mixtures. One purpose of this 
phase of the study was to evaluate the skidding resistances 
of the type of mixtures that have shown up So well in field 
tests, i.e., the dense silica sand and related Kentucky rock 
asphalt surfaces. Another objective was to investigate dif- 
ferent types of material as potential blending ingredients 
for improving the anti-skid characteristics of mixtures 
made with a polish-susceptible limestone. In general, the 
results of this study substantiated the prevailing opinion as 
to the high skidding resistance of dense surfaces containing 
hard, angular quartz particles. 

The final phase of this study investigated the effective- 
ness of different blending procedures on improving the 
skidding resistance of specimens containing a polish-sus- 
ceptible limestone. Six different blending materials were 
used, both as combination and as replacement material. 

Of the six blending ingredients investigated, silica sand was 
the most effective in improving the anti-skid characteris- 
tics of a bituminous mixture made with a polish-susceptible 
aggregate. Microfilm $2.55; Xerox $8.80. 193 pages. 
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THE DYNAMICS OF MULTI-STAND 
ROLLING OF STRIP STEEL. 
I. COMPARISON OF ROLL FORCE AND 
ROLL TORQUE COEFFICIENTS 
FOR HOT AND COLD MILLS 


(L. C. Card No. Mic 58-7485) 


Bindingnavle Narayan Garudachar, Ph.D. 
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Supervisor: Professor Harold A, Peterson 


Within the past thirty years the steel industry has grown 
into a multi-billion-dollar industrial giant. Along with this 
phenomenal growth, the specifications and tolerance limits 
on the end products have grown more Stringent. Therefore 
in the last decade attempts have been made to improve and 
to control the quality of the products. In view of the im- 
portant uses of the thin strips and sheets in industries 
where precision engineering is carried out on mass pro- 
duction and where the efficiency of the process is depend- 
ent on the supply of the raw material rolled to the standard 
gauge, their rolling has received considerable attention. 
Further it has been reported that nearly half of the total 
rolled product is close to or just outside the tolerance 
limits. The major problem in rolling of thin strips and 
Sheets is to regulate as closely as possible the gauge of 
the output within the prescribed tolerances economically. 
The speeds at which economic production is possible are 
so great that manual control is very nearly impossible. 
The need for automatic control is, therefore, both obvious 
and urgent. 

Before the building of any automatic control is envis- 
aged, an analytical investigation of the system, comprised 
of its accessories and the proposed control equipment, 
must be undertaken. The analytical investigation thus in- 
cludes the mathematical formulation of the performance 
characteristics of all the system elements and the subse- 
quent analysis of these equations. 

This study has been undertaken in order 

i) to formulate the equations of performance which 
govern the operation of the rolling mill treated as an en- 
tity, in general terms; 

ii) to provide the missing link between the formulation 
of the equations of performance and their solution by eval- | 
uating the roll-force, the roll-torque, and the strip thick- 
ness at the neutral plane-coefficients for the last stand of 
a hot mill, thus filling the gap in the literature; and 

iii) to compare the coefficients, so evaluated for the hot 
and cold mills. A critical survey of the literature to date 
indicates that no such comparison has been published. 

With a view to supplementing this study the mechanics 
of rolling, the various theories on rolling and the perform- 
ance characteristics of the elements comprising the over- 
all system have been summarized. 

The general equations of performance contain some 
complex, non-linear functions of several variables. Ideally 
these complex non-linear equations must be solved simul- 
taneously in order to obtain the transient performance. 
The relatively large number of equations and the inade- 
quate computing facilities suggest the alternate procedure 
of the use of incremental techniques. 
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The roll force, the roll torque and the strip thickness 
at the neutral plane are complicated functions of the input 
thickness, reduction, front and back tensions, coefficient 
of friction, mechanical properties of the strip, the roll 
speed, etc. The incremental technique as applied to these 
functions involves the evaluation of the functions with all 
but one parameter being fixed at a time. 

From the curves obtained by plotting the data just eval- 
uated the linearized coefficients for an operating point can 
be obtained. The solutions based on equations so linearized 
are good only for small excursions about the chosen oper- 
ating point. 

An analysis of the results presented in the form of 
curves reveals that 

i) The roll force increases almost linearly with in- 
creasing reductions; 

ii) For the same reduction, an increase in back tension 
reduces the roll force almost linearly; 

iii) Based upon the assumptions underlying the analysis 
the roll torque is decreased with increasing reduction up 
to a certain extent; thereafter it increases with increasing 
reduction; 

iv) The roll torque increases with back tension; and 

v) Based upon the assumptions underlying the analysis 
the optimum or minimum roll torque for various draughts 
increases very Slowly and can be treated as constant. 

vi) The neutral point shifts towards the exit side with 
increasing back-tension and towards the entry side with 
increasing front-tension. This shift is essentially linear 
with respect to increasing tension. : 

Microfilm $4.05; Xerox $13.60. 313 pages. 
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The properly designed power system is well protected 
against the effects of the commonly occurring line and bus 
faults. Modern protective equipment including fast oper- 
ating relays and circuit breakers have minimized the prob- 
lems of transient stability and short circuits. However, 
the loss of excitation of a synchronous machine can seri- 
ously disrupt operation of the otherwise well-designed sys- 
tem. 

In recent years several manufacturers have developed 
loss of excitation relays which are designed to respond to 
a loss of excitation condition. Some system protection 
engineers prefer to trip the affected machines; however, 
frequently these relays are set to sound an alarm if loss 
of field occurs and corrective measures are left to the op- 
erator’s discretion at a time when quick action is impor- 
tant to minimize system disturbance. 

This dissertation was undertaken in an attempt to aid 
system engineers in answering several questions; first, 
under what conditions does loss of field excitation become 
a serious problem? Second, what action can be taken to 





minimize system disturbance ? Third, will loss of excita- 
tion relays operate properly at all times? Fourth, how 
serious is the transient stability problem which arises be- 
cause of a loss of excitation condition ? 

In the thesis a mathematical method for analyzing the 
loss of field excitation problem is developed and means of 
solving these equations are discussed. A loss of field test 
performed in the laboratory is described and the results 
confirm the mathematical theory. Finally, by means of 
digital computation techniques, the effect of loss of field 
excitation is investigated on several example power sys- 
tems under numerous different operating conditions. The 
effects of governor action and voltage regulator action are 
also investigated. 

From an analysis of the various power systems ex- 
amined the following conclusions are drawn: 


(1) The effect of loss of field excitation on one machine 
of a power system of a given size increases as the 
size of the affected machine increases. 


(2) In almost all cases involving loss of field on a ma- 
chine of 10 MVA rating or higher, depending upon 
the system size, the terminal voltage level of the 
machine drops to such a low level that tripping of 
the station auxiliaries due to undervoltage relaying 
may take place. 


The presence of electrically nearby generation does 
not help to alleviate the system disturbance to any 
great extent unless the affected machine is small 
compared to the other machines. 


Automatic voltage regulators on nearby machines 
have little effect upon the system disturbance near 
the terminals of the affected machine. 


To minimize system disturbance it is most impor- 
tant to take immediate positive action before the af- 
fected machine begins to slip poles. 


The most effective method of minimizing system dis- 
turbance is to restore excitation to the machine, 
when possible, before pole slippage occurs. 


If excitation cannot be restored, the machine should 
be removed from operation before pole slippage oc- 
curs. Microfilm $2.00; Xerox $6.80. 144 pages. 
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The subject dissertation investigates the synthesis of 
distributed element filters to fit prescribed reflection co- 
efficient and transmission coefficient functions. This in- 
vestigation differs from prior work on distributed element 
filters, in that it is not necessarily confined to commen- 
surable length transmission line segments, and in that as 
with lumped element filters synthesized on the image 
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impedance basis it leads to simpler design procedures 
wherein a number of filter sections with the same reflec- 
tion coefficient functions may be cascaded to obtain more 
desirable attenuation functions. 

Reflection and transmission coefficient functions are 
found by iterative distributed element filters of the follow- 
ing classes: 


1. The transmission line with periodic shunt reactive 
elements. 


2. The transmission line with periodic series reactive 
elements. 


3. The transmission line with biperiodic shunt reactive 
elements. 


4. The transmission line with periodic changes in char- 
acteristic impedance. 


0. The directional coupler with two of the ports reac- 
tively terminated. 


In all cases the reflection and transmission coefficient 
functions are found to be of the forms 


r =eMq-(ara | 


where y and $ are phase factors which depend on the spe- 
cific filter configuration 


p andq are real quantities. The specific functional 
forms depend on the specific filter configu- 
ration. In the pass bands q>1landp<l. In 
the attenuation bands q<1 and p> 1. 


In the synthesis of filters comprised of directional 
couplers with two of the ports terminated in reactive net- 
works it is found that the function cos 2 B and its roots are 
of fundamental importance. The function cos 2 8 is related 
to the reactance function by the equation 
Z4+1 
2° -1 

It is shown, at least for the Richards class of reactance 
function, that specification of the roots of the cos 2 8 func- 
tion is sufficient to specify the reactance function as well 
as the cos 28 function. In particular, in the region where 
cos 2B has the same sign for both reactance functions the 
filter will have a pass band; in the region where cos 2 B 
has opposite signs for the two reactance functions the fil- 
ter will have an attenuation band. Thus, the transition from 
a pass band to an attenuation band always occurs at a root 
of a cos 28 function. 

Where the two cos 28 functions have coincident roots in 
the pass band, the pass band reflection coefficient function 
of the filter is not affected but the attenuation band trans- 
mission coefficient function is strongly involved. In fact, 
by choosing the number and location of such coincident 
roots in the pass band arbitrary attenuation characteristics 
may be approximated. Similarly, where the two cos 28 
functions have coincident roots in the attenuation band, the 
attenuation band transmission coefficient is not affected but 
the pass band reflection coefficient function is strongly in- 
volved. By choice of the number and location of these co- 





cos 2B = 





incident roots arbitrary reflection characteristics may be 
approximated. 

While the generality of the statements in the preceding 
paragraph have not been established, they have been dem- 
onstrated in a number of cases with Richards class of re- 
actance functions and appear to be generally true at least 
for that class. 

Finally, the practicality of the synthesis procedures for 
both transmission lines with periodic reactive elements 
and directional couplers with two ports reactively termi- 
nated have been demonstrated by practical examples. 

Microfilm $2.00; Xerox $4.00. 73 pages. 
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Our modern weapons and navigation systems are being 
designed to gather data at higher and higher rates. The 
increasing speeds of air vehicles demand these high data 
rates. A great deal of filtering and processing of the 
gathered data is accomplished automatically. Most of our 
systems, however, are not completely automatic, and are 
not likely to become So in the near future. Data must still 
be presented to human observers who either make deci- 
sions or perform further filtering on the data. 

Visual displays are usually the most convenient and 
rapid means for feeding data to human observers. Al- 
though the human visual capacity for accepting information 
is limited to something less than 100 bits per second, a 
satisfactory display must be capable of many times this 
rate if the human observer is to perform a useful filtering 
function. 

Cathode ray tube displays providing approximately the 
spatial resolution and bandwidths of commercial television 
are adequate for most purposes. When special problems 
create a need for performance appreciably beyond that of 
commercial television one finds serious limitations im- 
posed by the scanning devices that are available. Scanning 
apertures perform a low pass filtering on the signals upon 
which they operate, thus obscuring the fine detail in the 
Signal. 

The aperture response of a flying spot scanner is shown 
to arise from two sources: finite phosphor decay time and 
finite spot size. These two effects may be considered to 
act separately upon the signal as two cascaded filters. The 
two effects can thus be equalized separately by filters hav- 
ing inverse frequency characteristics. Noise sets a funda- 
mental limitation on the extent to which the fine detail can 
be recovered after scanning. Moderate values of signal to 
noise ratio permit only small improvements in resolution 
of detail by equalization of the aperture response. Because 
of this limitation any really significant improvement in 
resolution must depend upon future improvements in the 
scanning devices themselves. In the meantime it is impor- 
tant that the best use be made of available components for 
displays. 
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The design of a high resolution flying spot scanner is 
described, and the effects of various parameters on per- 
formance are analyzed. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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A three dimensional analysis of the ambipolar small 
signal continuity equation which governs the behavior of 
added carriers in a homogeneous Semiconductor is given 
in complete detail. The derivation of this equation is ob- 
tained in terms of the net particle flow density and its con- 
tinuity equation. This derivation is instructive, in that it 
displays the cooperative role played by both electrons and 
holes in ambipolar conduction processes. Asa result of 
the inherent nature of this derivation, the net particle flow 
density of the added carriers is easily identified. 

Assuming a rectangular coordinate system for sim- 
plicity, a transformation of the carrier concentration is in- 
troduced. This reduces the ambipolar small signal con- 
tinuity equation to a simple equation for the added carriers 
in an ideal sample in which the group or local drift velocity 
of the added carriers is zero and the mean volume lifetime 
is infinite. In terms of this ideal sample, a discussion of 
the general boundary condition to be imposed on the trans- 
formed equation is presented. By means of the inverse 
transformation the general boundary condition to be satis- 
fied by the solutions of the original ambipolar small signal 
continuity equation in a finite sample is obtained. The natu- 
ral boundary conditions for the unbounded sample are also 
discussed. 

General formal solutions for bounded, unbounded and 
composite sample domains are given. These solutions are 
initial condition integrals which involve surface and volume 
integrations over the source coordinates. The Green’s 
functions that are necessary in order for these formal so- 
lutions to give explicit solutions are constructed in a de- 
tailed mathematical manner for three sample geometries 
of practical importance. The resultant explicit solutions 
for these samples should account for a large class of tran- 
sient problems encountered in experimental work where the 
initial spatial distributions of the added carrier concentra- 
tions are specified. Two problems of practical interestare 
briefly considered for the finite sample domain in order to 
illustrate how the explicit solutions for this particular sam- 
ple domain may be utilized. 

Microfilm $2.00; Xerox $6.80. 143 pages. 
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The purpose of this thesis is twofold. Interest centers 
on devising a technique which provides a ground-based 
automatic landing system with a secondary or air-derived 
landing capability which enables safe attitude-touchdown 
of an airplane in weather of zero visibility. This is ac- 
complished by conjoining an airborne aircraft integrated 
receiver with a tracking-type ground radar. Accordingly, 
the first objective of this thesis is to detail design of the 
receiver. The second objective is to detail account of the 
integration of this receiver with the aircraft such as to ob- 
tain optimum performance by taking into account both the 
aircraft dynamics and the effects of air turbulence. 

Use of the airborne receiver technique proposed in this 
thesis provides an airplane with the necessary lateral, ele- 
vation, and range-to-go information for making its final 
approach and touchdown along the center-line of an airport 
runway. Further, the receiver detailed in this thesis could 
be integrated with ground-based tracking radar equipment 
in such a way that the receiver can function as a back-up 
data-link for ground-controlled types of landing operations. 

Chapter I remarks the general problem, the importance 
of the problem, and the scope and method of analysis; 
Chapter II advances a resume of the overall system re- 
quirements. In particular, a concise account of the type 
of radar equipment with which the proposed receiver must 
be integrable is discussed. Such leads to the requirement 
of a receiver design utilizing digital techniques. While 
considerable work has been done on digital receivers, pro- 
cedures incorporated in the present unit are believed to be 
unique; for example, the method for digitally encoding in- 
formation at the radar. 

Chapter III advances an account of the message code 
structure and the details of the receiver design based on 
the use of digital modulation techniques. As the message 
decoder is complex in structure, a block diagram and func- 
tional analysis method of explanation is used to clarify the 
flow of information through the system. In actual realiza- 
tion the whole receiver would be transistorized to obtain 
the needed small overall size, maximum reliability, and 
minimum power consumption requirements. Special fea- 
tures incorporated in the receiver design compensate for 
any temperature drift in the transistors. 

Chapter IV details use made of the received and de- 
coded information. The quality of the transmitted signals 
is discussed and correlation made as to the allowable noise 
content yet permitting transmission of useful information. 
In whatever form the transmitted signals are sent, final 
use affects the motion of the airframe. Accordingly, Chap- 
ter V advances a Laplace transform analysis of the equa- 
tions of motion of the airplane to the end that transfer func- 
tions are developed for both the longitudinal and lateral 
modes of motion. 

Chapter VI advances a closed-loop analysis of the whole 
landing system operation which enables determination of 
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the proposed airplane landing technique. In illustration, a 
numerical analysis is effected for a typical aircraft. 

Chapter VII advances an analysis of the effects of wind 
gusts on the airplane during the landing operation. Since 
the frequency spectrum of wind gusts is statistical in na- 
ture, methods of statistical analysis are used to determine 
airplane response to wind phenomena. 

Chapter VIII comprises a summary and an account of 
the essential values of the thesis. Mention is made of pos- 
Sible use of radar beam coding techniques by the United 
States Air Force, plus the fact that use of the receiver 
technique proposed in this thesis would provide a means of 
transferal of fine-resolution data at a high-repetition rate. 

A Bibliography of pertinent references and several ap- 
pendices conclude the thesis. 
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A discrete time parameter (sampled data) stochastic 
process can be defined as a family of random variables, 
Xn. Here the family parameter is n and variations in n 
usually correspond to variations in time. The thesis is 
concerned with the design and analysis of physically real- 
izable systems which are to operate on a finite amount (f 
units) of the stochastic process. Of special interest are 
the various classes of minimum mean square error sys- 
tems. 

An important feature of the thesis is the overall philos- 
ophy of analysis. A matrix, [X] = [Xp, Xp-i, °°*, Xp-gi.]; 
formed from the random variables of the stochastic proc- 
ess is linearly transformed by matrix multiplication into a 
matrix, [Y] = [Yp, Yp-1, -++; Yp_g4: ], wherein the ran- 
dom variables Y,, are orthonormal to each other (i.e., they 
are uncorrelated and have unity mean square value). The 
matrix required to perform this transformation is found by 
standard orthogonalization procedures. Design and analy- 
sis studies based on the matrix [Y] instead of the matrix 
[X] are greatly simplified because of the orthonormality 
property. 

A variety of linear and non-linear systems operating on 
Stationary and non-stationary processes are studied by use 
of the matrix [Y]. The optimum linear system for station- 
ary processes is obtained without matrix inversion and the 
effects of variations in the memory of the system are easily 
evaluated. A simplified calculation for the mean square 
error of non-optimum systems is given. The optimum 
linear time varying system for general non-stationary 
processes is discussed. The optimum linear time varying 
system for the special case of a suddenly applied station- 
ary process is found by a simple extension of the analysis 
for the stationary case. An approximately optimum time 
invariant linear system is determined for amplitude modu- 
lated stationary processes. The optimum linear system is 





obtained for the case of stationary processes plus unknown 
linear combinations of known functions. The conditional 
expectation system, which is the unrestricted optimum 
non-linear system, is discussed. The optimum linear com- 
bination of known non-linear operations is presented along 
with a discussion on the optimum use of amplitude sensi- 
tive non-linearities in conjunction with linear systems. 
Simple numerical examples are given for illustration 
and some of the various engineering applications are dis- 
cussed. Microfilm $2.00; Xerox $5.80. 118 pages. 
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The purpose of this thesis is to detail a procedure for 
rational determination of the effects of changes in the value 
of the components of a Type-1 position feedback control 
system subject to a step-function input, such effects being 
measured by the changes in the value of the integral- 
squared-error (ISE) of the system response. 

The system considered in this thesis comprises a 
Single-loop wherein the forward and feedback transfer 
functions are of the form 


(1a) G(s) = (K/s) [C(s)/D(s)] 
(1b) H(s) = D(s)/B(s) 


in which K is the forward gain, and A(s), B(s), C(s), and 
D(s) are polynomials comprised of linear factors of the 
general form (Ts + 1). The maximum number of such fac- 
tors in G(s) and H(s) inclusive is limited to three; the con- 
figurations resulting from distribution of these three fac- 
tors between G(s) and H(s) is restricted to those which can 
be synthesized as resistor-capacitor networks. 

It is desirable to be able to determine, before the sys- 
tem is constructed, how choice of different sets of param- 
eter values affect the system operation. Five motives for 
such an investigation are: 

(1) Most components are available in certain standard 
sizes. Accordingly, although the result of an analytic de- 
sign may indicate use of nonstandard values, it is usually 
more economical to use components having standard values. 

(2) Regardless of whether special values or standard 
sizes of components are specified, the components actually 
used vary from the nominal value. 

(3) Aside from the purely economic advantage of using 
standard value parts with large tolerance limits, advantage 
accrues through the reduction in the number of different 
spare parts the user must maintain. 

(4) Most components exhibit changes in values as they 
age or aS environmental conditions change. 

(5) Often the physical properties of certain components 
either are not accurately known or may vary widely under 
use. 


The scope of this thesis is as follows: Chapter 2 
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summarizes the major means for determining the effects 
of choices and/or changes in parameter values on the per- 
formance of a control system. Chapter 3 contains a re- 
view of the more pertinent aspects of the general problem 
of how to measure the performance quality of a position 
control system. Chapter 4 presents a discussion of the 
properties of the general analytic form of the transfer 
functions considered in this thesis. Chapter 5 comprises, 
primarily, plots of performance index characteristics -- 
graphs of ISE versus forward gain, K, -- for 130 forms of 
the system having a transfer function typified by Equation 
1; the time-constants are of values 0.1, 0.01, and 0, in 
various combinations. Chapter 6 details information to be 
gained from the curves of Chapter 5. Chapter 7 advances 
statement of the essential values of the thesis. An Appen- 
dix and Bibliography of pertinent references conclude the 
thesis. 

The values of the results obtained in this thesis can be 
summarized as follows: 

(1) The designer of a control system having a structure 
conforming to one of those studied has at hand a graphic 
display of the effects (as indicated by changes in the value 
of the ISE) of changes in the values of the system parame- 
ters. Such can be uSed as a basis of judgment as to which 
of the system components must be of close tolerance if ad- 
verse performance of the system is not to result from 
changes in the parameters. 

(2) Although the optimal normalized parameters of sev- 
eral of the structures considered have been derived by 
others, the curves of this thesis afford such information in 
terms of parameters more directly related to the system 
components. 

(3) The designer of a control system having a structure 
conforming to one of those studied can uSe the curves as a 
basis for judging the effects of suggested changes and/or 
additions to an existing system. 
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This dissertation presents a generalized mathematical 
theory for analyzing a certain class of nonlinear physical 
systems. 

First, it is shown that under a very broad class of con- 
ditions, consistent with physical realization, and properly 
imposed on the linear, nonlinear, and forcing functions, 
that a class of systems exist for which it is possible to de- 
velop exact and unique mathematical solutions. These con- 
ditions are important since nonlinear differential equations 
do not generally possess such properties although linear 
differential equations generally have unique solutions. 

Then, the principle of partition is developed, consisting 
essentially of the following steps satisfying the above re- 
ferred to conditions: 

1. The dynamical equation representing the system is 





partitioned so that the linear terms are contained in one 
member of the equation. 

2. A modified forcing function, A(t) is then obtained 
which consists of the actual forcing function, nonlinear 
and/or some linear terms. : 

3. A proper choice is made of the expansion of A(t) ac- 
cording to the particular properties of the linear, nonlin- 
ear, and driving functions. An auxiliary equation is thus 
formed. 

4. The properly partitioned differential equation is 
then solved. 

0. Certain coefficients which arise from the auxiliary 
equation are then calculated. 

6. These coefficients, which appear in the partitioned 
equation, are then eliminated to obtain the exact solution. 

It is possible to view the partition process as equiva- 
lent to finding a modified forcing function such that the re- 
sponse of a certain linear system, characterized by the 
linear part of the partitioned system, has a response iden- 
tical to that of the nonlinear system driven by its actual 
forcing function. 

In finding the modified forcing function certain recur- 
rence relations arise, which are solvable on account of 
their symmetrical and convolution properties. Several 
examples show how to apply this technique to systems of 
one degree of freedom. Then the method is extended to 
systems with more than one degree of freedom. 

Having considered the partition technique, attention is 
given to matters of physical behavior, generalized solution 
of the recurrence formulae, and questions of boundary con- 
ditions. General relations between the iterants and cor- 
responding solutions of the collection of feedback systems 
related to these iterants are developed. 

The next problem concerns solutions which are either 
periodic or exponentially behaved. On this account varie- 
ties of auxiliary functions are explored such as Dirichlet 
series. In applying the latter, the characteristic exponent, 
that is inherent in these series is conveniently evaluated 
from the recurrence formulae. In some cases the char- 
acteristic exponent may be multivalued. All these values 
are obtained automatically from the recurrence formulae. 
Each value is used to form a new Dirichlet series the sum 
of which constitutes the solution. The form of Dirichlet 
series used has recurrence relations almost identical in 
form and symmetry to that which occurs in the case of 
power series. 

The question of stability is now investigated. Certain 
theorems are developed relating the behavior of the domi- 
nant-system (see chapter 7) with respect to its correspond- 
ing nonlinear system. Under proper conditions a linear 
dominant-system does exist with the interesting property 
that its behavior for large values of time governs the be- 
havior of a certain corresponding nonlinear system. Ow- 
ing to this property the theory of entire functions can be 


- used to develop a stability theory. The concept of the indi- 


cator function is introduced to show how a Stability cri- 
terion can be developed. It turns out that if the indicator 
function is negative in the first and fourth quadrants of 
the complex time domain and at the same time the convex 
Singularity hull lies in the second and third quadrants of 
the complex frequency domain, the system will have a re- 
sponse whose growth, along the real positive half line of 
the complex time domain, will decay. 

Three measures of the degree of stability are defined. 
The first measure, which is the most important of these, 
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is obtained by measuring the angle, in the positive and neg- 
ative directions, of the ray which first has unstable grow- 
ing response functions. Calculation of the convex singular- 
ity hull is then developed and illustrated with an example 
from a nonlinear feedback control system. We also indi- 


cate a Simple method of how to obtain the convex singularity 


hull in the special case of meromorphic functions. 
Microfilm $3.60; Xerox $12.20. 279 pages. 
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IRROTATIONAL MOTION OF TWO FLUID STRATA 
TOWARDS A LINE SINK 


(L..C. Card No. Mic 58-5832) 


David Grant Huber, Ph.D. 
State University of Iowa, 1958 


Chairman: Dr, Hunter Rouse 


The irrotational motion of two fluid strata of equal depth 
towards a line sink located in the lower corner of a rec- 
tangular configuration extending to infinity in the upstream 
direction is shown to be governed by a plotted relationship 
between the Froude numbers in the two strata. These 
Froude numbers 2re calculated at infinity and include in 
the denominator the ratio of the change in densities to the 
density in the appropriate stratum. A numerical value for 
the critical Froude number in the lower stratum at which 
the upper fluid either begins or ceases to flow is obtained 
and it is shown that the Froude numbers approach each 
other in value as the rates of flow become large and iner- 
tial effects predominate. The angle of the interface at the 
sink and the streamline pattern are shown to be dependent 
on the value of the Froude number in the upper stratum. 

The points which were plotted to give the relationships 
discussed above were obtained by a relaxation process. 

Microfilm $2.00; Xerox $3.00. 51 pages. 
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A MATHEMATICAL ANALYSIS OF THE 
ROTARY KILN HEAT EXCHANGER 


(L. C. Card No. Mic 58-7040) 


Murray Imber, Eng. Sc.D. 
Columbia University, 1958 


An accurate computation of the thermal characteristics 
of a reaction-free, counterflow rotary kiln proves unman- 
ageable. Therefore, two limiting conditions are postulated: 

a. In the “well-mixed” condition temperature differ- 
ences in the charge are disregarded. 

b. In the “non-mixed” condition a slug of material pos- 
sessing a finite thermal conductivity is assumed to slide 
down the length of the kiln. 





The “well-mixed” condition leads to the concept of the 
rotary kiln as a counterflow heat exchanger. The rotary 
kiln heat exchanger equation is then derived, as well as 
expressions for the temperatures for the gas and charge 
as functions of the kiln length. Because these expressions 
are too complex for practical use, simplified expressions 
are obtained, which make the equations describing conven- 
tional heat exchangers applicable to rotary kilns. For this 
purpose the exponent in the expression for the fluid tem- 
peratures in the conventional equation is multiplied by a 
constant. 

It is interesting to note that the physical properties of 
the rotary kiln wall, and its speed of rotation do not appear 
in this heat exchanger equation. 

To facilitate obtaining the mathematical solution de- 
scribing the temperature distribution in the charge, two 
approximations for the segmental cross-section of the 
charge are used: a rectangle, and semi-ellipse of equal 
area. It is assumed that the temperature-length functions 
for gas and wall obtained from the “well-mixed” case pre- 
vail also in the *non-mixed” case. 

A numerical computation is made, and the results ob- 
tained compare favorably with one set of observed data 
for a rotary kiln that was available in the literature. From 
the “well-mixed” condition, the calculated values for the 
temperatures of the gas, charge, and kiln length are very 
close to those that were reported. In the *“non-mixed” con- 
dition the calculated minimum charge temperature for the 
rectangular approximation is 30% lower than the observed 
temperature. An additional result obtained from this cal- 
culation is that the steady state center temperature dis- 
tribution at a/2 for a rectangle having sides a, b with a 


ratio = <0.25, for all practical purposes can be considered 


to vary linearly with the distance from the surface. The 
temperatures at the sides of the rectangle, b, are at 0, and 
for sides a, 0 and l. 


Microfilm $2.20; Xerox $7.60. 165 pages. 
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COMPRESSION REFRIGERATION SYSTEM 
AND ALLIED COMPONENTS 


(L. C. Card No. Mic 58-7112) 


George Edwin Sutton, Ph.D. 
Michigan State University, 1957 


Major Professor: Donald J. Renwick 


The methods currently available to engineers for se- 
lection of mechanical equipment such as air ducts, re- 
frigeration piping, etc. are limited, generally, to published 
tables of vague origin. 

A number of equations are developed relating size to 
operating and owning costs. These are minimized to pro- 
duce the optimum size for minimum annual cost. 

A systematic approach to graphical solution of equa- 
tions is developed in order to generalize the solutions at 
cost equations. 

Minimizing of equations in one, two, and three variables 
is discussed. 

Applications of these methods are made to the following: 
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Insulation; Condenser Water Rate; Water piping; Dis- 
charge, Suction and Liquid Lines; Air Ducts; and Tubular 
Heat Exchangers. 

The results indicate that the use of generalized tables 
for pipe sizing, etc. should be discouraged, and that graphi- 
cal solutions should be used whenever possible in order to 
produce the most economic selection. 

The study of tubular heat exchangers indicates a trend 
toward a large number of very small tubes, with Reynolds’ 
Numbers in the transition range between laminar and turbu- 
lent flow. As a consequence, more study is needed of the 
character of flow and heat transfer in such small tubes. 

Microfilm $2.00; Xerox $6.00. 124 pages. 
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CREEP OF SMALL WOOD BEAMS 
UNDER CONSTANT BENDING LOAD 


(L. C. Card No. Mic 58-7469) 


William Sands Clouser, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor George W. Washa 


The creep of small Douglas-fir beams under concen- 
trated loads at mid-span ranging from 60 to 95 per cent of 
ultimate is analyzed. The experiments were performed in 
air-conditioned rooms which maintained the specimens at 
6 and 12 per cent equilibrium moisture contents for peri- 
ods as long as ten years. A power law equation, &€= E, + 
at” is used to describe the creep curve up to the point of 
inflection. Results are presented in terms of stress level, 
power law equation constants, creep rate and time. 

Microfilm $2.00; Xerox $4.20. 77 pages. 


THE EFFECT OF FREE-SURFACE INSTABILITY 
ON CHANNEL RESISTANCE 


(L. C. Card No. Mic 58-5836) 


Herman John Koloseus, Ph.D. 
State University of Iowa, 1958 


Chairman: Dr, Hunter Rouse 


A great deal of man’s knowledge concerning open- 
channel resistance is based on numerous experiments per- 
taining for the most part with either subcritical flow or 
flow for which the Froude number is equal to or slightly 
greater than one. The results of these investigations dis- 
close that the relationships between the pertinent parame- 
ters are similar to those for pipes as found by Nikuradse. 
However, there is some evidence in the literature which 
indicates that pipe and channel flow are also dissimilar 
under certain circumstances. This difference can be at- 
tributed to the imminent instability due to the presence of 
the free-surface in open channels. The object of this paper 





is to report on an experimental study of supercritical flow 
in a rough flume and to relate the resistance coefficient 
with the stability of the flow. 

A consideration of the equations for turbulent gradually 
varied unsteady open-channel flow led to the formulation 
of a Stability criterion. The procedure as set forth by 
Jeffreys was followed for the most part in developing this; 
however, certain modifications based on actual data have 
been included. For all practical purposes the flow could 
be regarded as being stable when the Froude number was 
less than 1.6 and unstable when it was greater. 

A tiltable flume, 2 ft wide and 30 ft long, was used for 
this investigation of supercritical flow in a rough channel. 
Brass cubes, 3/16 in. on a side, were employed as the 
roughness elements. In analyzing the results, the criterion 
served as a basis for grouping the data according to sta- 
bility. 

The experimental data indicated that the resistance co- 
efficient was independent of the Froude number when the 
flow was Stable; it depended upon the relative roughness 
and the roughness concentration. The form of the law of 
resistance was identical with that found by Nikuradse for 
rough pipes and agreed with the expression advocated by 
Keulegan for two-dimensional open-channel flow. In addi- 
tion, the coefficient 2 was also common to these equations. 

When the flow was unstable, the resistance coefficient 
was a function of not only the channel and roughness geom- 
etry but also the Froude number. More specifically, the 
resistance coefficient varied as the ratio of the relative 
roughness to the Froude number. 

Microfilm $2.00; Xerox $3.00. 47 pages. 
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THE EFFECTS OF IMPURITIES ON 
ELECTRODEPOSITED NICKEL WITH 
SPECIAL REFERENCE TO CALCIUM 


(L. C. Card No. Mic 58-5704) 


Ralph Albert Bacon, Ph.D. 
Michigan State University, 1957 


Four different types of buffered nickel sulfate plating 
solutions were investigated with respect to the quality of 
deposit produced when contaminated with various metallic 
impurities. The physical properties investigated were: 
appearance, adhesion, ductility, hardness, throwing power, 
and corrosion resistance. Calcium when present as an im- 
purity in an amount less than the solubility limit had negli- 
gible effect on the above properties. Methods studied for 
the removal of calcium from these solutions included high 
PH precipitation, electrolytic removal, high temperature 
precipitation, and a precipitation with hydrofluoric acid. 
The roughness produced by copper impurity was investi- 
gated by metallographic techniques, chemical analysis, 
current density variations, base metal changes and polari- 
zation considerations. 

Microfilm $2.00; Xerox $3.80. 67 pages. 
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A STUDY OF NUCLEATION AND GROWTH IN 
RECRYSTALLIZED COPPER AS OBSERVED BY 
THE DIFFRACTION EFFECTS OF 
INDIVIDUAL CRYSTALLITES 


(L. C. Card No. Mic 58-7031) 


Irwin I. Bessen, Ph.D. 
Columbia University, 1958 


Recrystallization in 50% reduced OFHC copper was 
studied by means of divergent X-ray beam techniques and 
electron microscopy. The mechanism for nucleation was 
found to consist of substructure formation at highly de- 
formed regions. The initial sizes of the nuclei rangedfrom 
10 to 200 microns in breadth, and strong evidence was ob- 
tained supporting a grain perfection process. This process 
was not completed when grain growth commenced. The ac- 
tivation energies for nucleation and the grain perfection 
process were found to be 5.3 and 8.2 kilocalories per mole 
respectively. It is believed that the activation energy for 
nucleation is a modified boundary self diffusion activation 
energy, the modification being a function of local strain. 
The activation energy measured for growth in secondary 
recryStallization was 15 kilocalories per mole. 

Microfilm $2.00; Xerox $4.20. 76 pages. 


CORRELATION BETWEEN INTERNAL FRICTION, 
ELECTRICAL RESISTIVITY, AND 
TEMPER BRITTLENESS IN STEEL 
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Abdul-Fattah Kaddouri Kaddou, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Philip C. Rosenthal 


Temper brittleness is an ailment of low alloy steels, 
manifested in the loss of impact strength. It has been a 
continual problem since the turn of the century, and has 
been studied extensively by many investigators. Much has 
been learned about this problem, and several theories have 
been advanced to explain the causes of temper brittleness. 
However, no consistent mechanism has evolved, and none 
of the theories is adequate to describe the basic mecha- 
nism of temper brittleness. This was partly due to the fact 
that the research tools used for the study of this phenome- 
non are insensitive to changes occurring on the atomic 
scale. No work has yet been reported where the internal 
friction test was used as a means to study the cause of tem- 
per brittleness. It has been established that carbon atoms 
play a predominant role in promoting temper brittleness. 

Interstitial carbon atoms in ferrite contribute to the in- 
ternal friction of this material. Therefore, the internal 
friction test may be adapted to study the influence of car- 
bon on temper embrittlement, since this test is extremely 
Sensitive to the arrangement and distribution of solute 
atoms. The object of this investigation was to apply the 
internal friction test to the study of the role of carbon in 
temper embrittlement for an AISI 3310 and an AISI 1016 
steel; the first being highly susceptible and the second 
poorly susceptible to temper embrittlement. Distribution 
and concentration of solute carbon atoms were studied in 





both tough and embrittled conditions. Notched-bar impact, 
electrical resistivity and wire-wrap bend tests were also 
employed as supplementary tests to the internal friction, 
in studying this problem. 

A torsional pendulum was used. The specimens were 
Six inches long and fourteen gage (.064 in. dia.). The fre- 
quency of oscillation was about 1.5 cps. The internal fric- 
tion measurements were made from about room tempera- 
ture to 500° F. All specimens were austenitized at 1700° F 
for one hour, then water quenched. They were then tem- 
pered for one hour at a temperature above the embrittling 
range, then water quenched. The steels thus treated are 
in the tough condition. One-half of these specimens were 
given an additional embrittling treatment by holding iso- 
thermally in the embrittling range for an extended period 
of time, about 50 hours, then water quenched. The steels 
so treated are embrittled. 

Internal friction measurements on the tough alloy steel 
indicated the presence of two relaxation peaks, one at about 
room temperature, and the other at 430° F. Higher tem- 
pering temperature for this steel resulted in higher peaks 
and greater background damping. However, these two 
peaks had disappeared completely after embrittlement. In 
addition, the background damping had decreased measur- 
ably. Since the room temperature peak is caused by the 
stress-induced diffusion of solute carbon atoms, the dis- 
appearance of this peak after embrittlement means that 
the solute carbon atoms had been anchored and thus could 
not contribute to the room temperature peak. Therefore, 
a theory on the role of carbon atoms to temper brittleness 
was advanced as a result of this investigation. This theory 
is based on a dislocation model. Upon tempering above the 
embrittling range, carbon atoms segregate to the disloca- 
tions, forming a dilute atmosphere around these disloca- 
tions. At this higher temperature, there are some carbon 
atoms free from segregation and some dislocations rela- 
tively free from solute atmospheres. During embrittle- 
ment the carbon atoms form condensed atmospheres, 
whereby these solute atoms occupy positions of maximum 
binding energy at the central line of dislocations, thus an- 
choring these dislocations rigidly in the crystal lattice. 
Temper brittleness is not due to grain boundary segrega- 
tion of carbon but to the anchoring effect of these con- 
densed atmospheres to those dislocations in the crystal 
lattice that contribute to the plastic flow. The disappear- 
ance of the room temperature peak after embrittlement 
means that the carbon atoms are “locked” in position in 
these condensed atmospheres. The 430° F peak is believed 
here to be due to the stress-induced diffusion of the dilute 
atmosphere. 

Plain carbon steel, on the other hand, showed the pres- 
ence of these two peaks after embrittlement, with a re- 
duced magnitude. It is concluded that plain carbon steel is 
not susceptible to embrittlement. 

Electrical resistance measured during embrittlement 
indicated a decrease in this resistance with time, until it 
reached a constant value. 

The wire-wrap bend test proved to be very sensitive 
to test for embrittlement, and curves similar to the Charpy 
impact test were obtained. 

Microfilm $2.00; Xerox $5.20. 101 pages. 
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A STUDY OF THE Fe-Fe-2B SYSTEM 
(L. C. Card No. Mic 58-7187) 


Clinton Conrad McBride, Ph.D. 
The Ohio State University, 1953 


Results of an investigation of the Fe-Fe2B system show 
that this system undergoes a peritectoid reaction with a 
minimum point. The solid solubility of boron in iron was 
determined by the “sandwich technique” which consists of 
equilibrating welded Fe2B-Fe-Fe2B specimens. The pure 
iron core dissolves boron until saturated, at which point 
the activity of boron in the saturated solid solution is equal 
to the activity of boron in Fe2B and no further diffusion oc- 
curs. Equilibrations at various temperatures and spectro- 
graphic analysis of the iron core for total boron content 
yield points on the solvus lines of the terminal solid solu- 
tions. Reaction isotherms and the minimum point were 
established by differential thermal analysis and metallo- 
graphic studies of sandwiches and an iron-boron (0.018 per 
cent B) alloy. 

The Fe-Fe2B eutectic isotherm is established at 1149°C. 
and the peritectoid reaction isotherm at 906°C. The loca- 
tion of the minimum point is approximately 0.001 weight 
per cent boron and 835°C. The solubility of boron in alpha 
iron varies from less than 0.0004 per cent at 710°C. to 
0.0082 per cent at 906°C. The solubility range of boron in 
gamma iron is from 0.0021 per cent at 906°C. to 0.021 per 
cent at 1149°C. 

Theoretical analysis of the system indicates that boron 
forms an interstitial solid solution with gamma iron but a 
substitutional solid solution with alpha iron. An appre- 
ciable suppression of the isothermal gamma-alpha trans- 
formation, which is induced in this case by concentration 
changes rather than temperature fluctuations, is observed 
in the alpha-gamma fields. The explanation proposed for 
this suppressed transformation is based on the results of 
the theoretical analysis regarding the types of boron solid 
solutions and the effect of boron on the transformation. 
The gamma-alpha transformation is considered to occur 
by the nucleation and shear process proposed by Spretnak 
and Speiser’ rather than by the classical nucleation and 
growth process. Microfilm $2.10; Xerox $7.40. 157 pages. 











1, Spretnak, J. W., and Speiser, R. Technical Report 
WADC TR 52-140, Office of Flight Research, Wright Air 
Development Command, June 6, 1952, 

Abstract published by special arrangement with The 
Ohio State University. 








CERTAIN PHASE EQUILIBRIA IN THE 
SYSTEM TITANIUM-COBALT 


(L. C. Card No. Mic 58-7163) 


Frank Lewis Orrell, Jr., Ph.D. 
The Ohio State University, 1953 


A study has been made to determine certain of the phase 
equilibria in the titanium-cobalt system. The alloys used 
in this investigation were carefully prepared from iodide- 
type titanium and 99.5 per cent cobalt. Preparation of the 
alloys was accomplished by arc melting against a water- 





cooled copper hearth using a tungsten-tipped electrode. 
Melting was performed in a helium atmosphere. 

The cast alloys were homogenized at 930°C. or 1025°C. 
for 72 hours and air- or water-quenched. The homoge- 
nized alloys were then equilibrated at temperatures and 
times ranging from 1000°C. for four hours to 650°C. for 
2910 hours. Specimens were water-quenched at the end of 
the equilibration treatment. Alloys containing up to 8 per 
cent cobalt were subjected to a thickness reduction of 50 - 
75 per cent by cold compression prior to heat treatment. 
To protect the samples from gaseous contamination during 
heat treatment, they were sealed in Vycor glass capsules 
which were evacuated to a pressure of approximately 10~° 
mm. of mercury, and then filled with argon. 

The determination of phase equilibria was made princi- 
pally by means of metallographic examination of speci- 
mens in the as-cast, homogenized, and equilibrated condi- 
tions. Phase identification was made using x-ray diffrac- 
tion techniques. Hardness determinations and chemical 
analyses were made to obtain supplementary information. 

From the data obtained a phase diagram was con- 
structed showing the phase equilibria determined for com- 
positions of binary titanium-cobalt alloys ranging from 1 - 
55 per cent cobalt and for temperatures from 650°C. to 
1150°C. The characteristics of these equilibria and other 
pertinent points substantiated by the experimental results 
are as follows: 

1. Additions of cobalt up to 8 per cent by weight lower 
the alpha-beta transformation temperature of titanium to 
less than 750°C, 

2. The maximum solubility of cobalt in the body-cen- 
tered cubic (high-temperature) modification of titanium is 
approximately 17 per cent by weight at 1020°C. This solu- 
bility decreases to less than 10 per cent cobalt at 750°C. 

3. For temperatures and compositions exceeding the 
beta solubility limit, the beta phase coexists in equilibrium 
with the intermetallic compound Ti2Co. 

4. While the beta phase can be retained to room tem- 
perature in alloys containing 6 per cent cobalt or more by 
water-quenching from a Suitable temperature, under equi- 
librium conditions the beta phase decomposes eutectoidally. 
The eutectoid composition was determined to be approxi- 
mately 9.5 per cent cobalt and the eutectoid reaction iso- 
therm to lie at 685+ 10°C. by intersection of the extrapo- 
lated alpha-beta and beta-Tiz2Co solvi. 

9. The beta phase and the compound Ti.Co participate 
on heating in a eutectic reaction to produce a liquid phase. 
The reaction temperature was determined to be 1020+ 5°C. 
and the eutectic composition was estimated to be approxi- 
mately 27 per cent cobalt. 

6. The compound TizCo is formed by a peritectic reac- 
tion between liquid and the compound TiCo. The ‘peritectic 
reaction temperature was determined to be 1055+ 5°C. For 
composition between 38 and 55 per cent cobalt and temper- 
atures below the peritectic reaction, the compounds Tiz2zCo 
and TiCo coexist in equilibrium. Between 55 and 68 per 
cent cobalt a two-phase equilibrium between TiCo and 
TiCo,z is indicated. 

7. X-ray diffraction lines on powder patterns for the 
three compounds were readily indexed in accordance with 
the following crystal structures: TizCo, face-centered 
cubic, ao = 11.3A; TiCo, body-centered cubic (CsCl type), 
Ag = 2.99A; TiCoz, face-centered cubic (MgCuz type), 
ao = 6.71A. Microfilm $2.00; Xerox $5.80. 119 pages. 
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THE EFFECTS OF MANGANESE ON 
ELECTRODEPOSITED NICKEL 


(L. C. Card No. Mic 58-5718) 


Robert J. Rowe, Ph.D. 
Michigan State University, 1956 


Using highly purified buffered nickel sulfate plating so- 
lutions of four different types, the effects of manganese in 
solution on the physical properties of electrodeposited 
nickel was studied. The physical properties used for a 





basis of comparison were: appearance, adhesion, ductility, 
salt spray (fog) and electrochemical corrosion resistance, 
hardness and throwing power. Watts’ nickel solution of pH 
2.2 and 5.2, nickel-cobalt, and organic nickel solutions 
were used, with concentrations of manganese up to 300 
mg/1. The removal of manganese was studied by electro- 
lytically and by high pH precipitation methods. Internal 
stress of the deposits was measured at varying thick- 
nesses as well as the strain imposed on the basis metal 
during the plating cycle. 

Microfilm $2.00; Xerox $3.00. 56 pages. 
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AN HISTORICAL CATALOGUE OF MODERN 
ITALIAN ART IN THE STATE UNIVERSITY 
OF IOWA THREE DIMENSIONAL SLIDE COLLECTION 


(L. C. Card No. Mic 58-5804) 


Allan Gerald Blizzard, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Lester D. Longman 


An Historical Catalogue of Modern Italian Art deals pri- 
marily with painting and sculpture of twentieth century 
Italy. It also gives consideration to Fascist art forms, and 
examples of nineteenth century painting, sculpture, and 
architecture. The artists are presented in stylistic groups. 
Discussion of each artist opens with a brief biography ac- 
companied, wherever possible, by a three dimensional slide 
portrait, followed by consideration of his style and rela- 
tionship to other artists and movements. 

The first part treats ninety contemporary painters by 
establishing an approximate chronology from Futurism, 
through Pittura metafisica, the Novecento, the Scuola ro- 
mana, Corrente and the major post-World War II groups, 
Fronte nuovo delle arti, the Group of Eight, and Neo-Real- 
ists. Fascism is a major factor in Italian art from the 
early 1920’s to the early 1940’s, and, during its period of 
insurgence, is seen to bear some relationship to radical 
Futurism and Pittura metafisica. Firmly implanted, after 
the Black Shirts’ coup d’Etat, Fascism renounced revolu- 
tionary interests in art and fostered the Novecento, which 
aspired to a return to the Italian Renaissance and conserv- 
atism in art, often resulting in naturalism rather than an 
art like that of the Old Masters. The Scuola romana arose 
in opposition to the Novecento in the early 1930’s, and set 
the stage for Corrente, which gained national attention until 
its suppression in 1940. With the end of the war, Italian 
artists found a freedom which had never been experienced 
by many of them. Of the several post-war groups, the 
Fronte nuovo delle arti, earlier called the Nuova seces- 
Sione artistica italiana, was the most notable. Its mani- 
festo stated that its eleven original members wished to 
give their individual artistic pursuits a basis of *moral 
necessity”, unity, and strengthened connection with lay 
reality. The Fronte split into the Group of Eight, whose 
members desired to be known neither as abstractionists 
















































































nor realists, and the Neo-Realists, headed by Guttuso, who 
wanted art to have a social connection by springing from, 
and being meaningful for, the masses. In addition togroups, 
such noteworthy independent painters as Casorati, Piran- 
dello, Soldati, Campigli, Gentilini, Saetti, Scialoja, Scordia, 
and Cremonini are included in the catalogue. 

The second part of the dissertation is concerned with 
twenty-nine twentieth century sculptors who are arranged 
according to general stylistic groups. The older sculptors, 
Arturo Martini and Boccioni, are treated first, while the 
influence of the former is noted in the work of Panciera, 
Melotti, and Viani. The pure-abstractionists, among whom 
Viani can also be classed, are comprised of the artists 
Consagra, Franchina, Mastroianni, and Salvatore, while the 
expressionists include Leoncillo, Mannucci, and Fabbri. 
Mirko vacillates between abstractionism and expression- 
ism. Marini, although he leans toward abstractionism in 
the 1950’s, appears, because of the many illustrations of 
his pre-1950 sculpture, with a group which might be iden- 
tified as the “Classicists” of contemporary Italian sculp- 
ture: Fazzini, Greco, Manzu, and Mascherini. 

Following twentieth century sculpture, attention is given 
to Fascist art forms, with the Esposizione Universale di 
Roma and the Foro Italico accounting for the greatest part. 

















Here architecture, sculpture, and moSaics, together with 
one example of painting from the E. U. R., are seen. 

Painting of the nineteenth century in Italy is briefly 
viewed with examples by such contrasting artists as the 
Neo-Classicist Benvenuti, the Impressionist Tallone, and 
the Naturalist Sartorio. 

Nineteenth century sculpture, it can be seen, was largely 
influenced by Neo-Classicism via Canova, as in the work of 
Lorenzo Bartolini, who was unable to free himself stylisti- 
cally from the pervasiveness of that predominant style. 

Microfilm $4.65; Xerox $15.60. 362 pages. 
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A HISTORICAL CATALOGUE OF ITALIAN 
SCULPTURE, 1200-1500, IN THE 
THREE-DIMENSIONAL SLIDE COLLECTION 
THE STATE UNIVERSITY OF IOWA 


(L. C. Card No. Mic 58-5811) 


Robert Edgar Day, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Lester D, Longman 


The purpose of this dissertation is to examine Italian 
sculpture from 1200 to 1500 through examples in the three- 
dimensional color slide collection in the Department of Art 
of the State University of Iowa. The sculptural monuments 
represented in these slides are all located in Italy. Al- 
though this historical catalogue makes no pretence of being 
an exhaustive critical discussion, it outlines problems of 
historical research pertaining to these monuments and 
summarizes the best available information relating to each. 
The color slides themselves, with many detail views, have 
offered an opportunity to examine the peculiarly sculptural 
qualities of the objects. 

There are two historical groupings in the catalogue. 
The first (Section I), dating from 1200 to 1400, includes 
what is often called the Proto-Renaissance. The material 
discussed in Section II is from the fifteenth century, except 
for a few works by artists who continued working into the 
Cinquecento. 

Within each of the two groups the plan is alphabetical 
by names of sculptors, except at the end of each section, 
where there is a series of works of doubtful origin or by 
minor artists. Three other small exceptions to the alpha- 
betical order are made for the sake of historical clarity. 
In Section I, Niccolo, Giovanni, and Andrea Pisano are dis- 
cussed in chronological order. In Section II, the same ap- 
plies to Luca, Andrea, and Giovanni della Robbia and to 
Bernardo and Antonio Rossellino. 

There are frequent cross-references in the catalogue, 
but the discussion of each work is intended to be self- 
explanatory, and the material on each artist may be con- 
Sidered either as complete in itself or as it relates to the 
other works and artists described. Except for general 
views and introductory comments which preface the dis- 
cussion of large monuments (e. g., Orvieto Cathedral fa- 
cade), the expository material for each sculpture is para- 
graphed in a uniform order, dealing with the physical na- 
ture of the work, problems relating to the artist, subject 
matter and iconography, and finally, critical opinion on 
style. 

Physical problems discussed include the location of the 
work both past and present, questions of measurements 
and scale, and the medium. Biographical material, con- 
centrated mainly with the first of a series of works by a 
sculptor, gives a summary of the man’s development, with 
the dates of his life, and dates, with documentary refer- 
ences, pertinent to the work under discussion. In cases of 
doubtful attribution, references deal with comparable types 
or with the comparative opinions of scholars regarding the 
source of the work. In a few instances the author suggests 
an attribution. 

Subject matter is identified and iconography is explored, 
with frequent references to the Bible and to. works on 
Christian or humanistic symbolism. 

Stylistic comment, which, if included, comes at the end 


of the discussion, is concerned with calling attention to 
characteristic features, comparable works, or to possible 
prototypes. 

There has been significant recent scholarship in the 
area of Quattrocento sculpture, notable being the mono- 
graphs of H. W. Janson on Donatello and of Richard Krau- 
theimer on Ghiberti, to which the writer is indebted. For 
this reason, material in Section II is more fully annotated 
than the earlier sculpture. However, as John Pope-Hen- 
nessy points out in regard to this field in his preface to 
Italian Gothic sculpture (1955), the total literature on Ita- 
lian sculpture is small in relation to that on painting, and 
a comprehensive account of its historical development is 
still needed. Microfilm $6.00; Xerox $21.00. 469 pages. 





A HISTORICAL CATALOGUE OF GOTHIC 
SECULAR ARCHITECTURE OF GREAT BRITAIN, 
FRANCE, ITALY, GERMANY, BELGIUM, AND 
HOLLAND IN THE THREE DIMENSIONAL SLIDE 
COLLECTION OF THE STATE UNIVERSITY OF IOWA 


(L. C. Card No. Mic 58-5825) 


Calvin David Gross, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Lester D, Longman 


This thesis is an historical catalogue of the Gothic 
secular architecture of Great Britain, France, Italy, Ger- 
many, Belgium, and Holland represented in the three- 
dimensional slide collection in the art department of the 
State University of Iowa. 

The material in the catalogue is divided into six chap- 
ters each of which is based on one of the major geographi- 
cal units represented by the countries listed above. The 
examples of architecture contained in each chapter are di- 
vided into functional types, under each of which the appro- 
priate individual works are listed and discussed. 

The types of architecture (11th to 16th centuries) in 
England, Scotland and Wales contained in chapter one are: 
Tower Walls, which closely resemble, in form, those seen 








on the Continent; Castles, of the Norman round and rec- 
tangular types (11th to 13th centuries) and the transitional 
and Edwardian concentric types (13th to 15th centuries); 
Gothic-Renaissance Palaces (16th to 17th centuries), based 
on the contemporary military and university architecture; 
Universities, which are similar in form to the monastic, 
church, and military architecture of the period and which 
illustrate the development of the quadrangle plan; Houses, 
mainly of half-timber; and, Market Crosses (15th century) 
which are developments of the 13th century Eleanor type 
cross. 

The examples of French architecture (13th to 16th cen- 
turies) discussed in chapter two are: Fortified Cities of 
Southern France; Chateaux (15th to 16th centuries) which 
illustrate the introduction (ca. 1495) and development of 
the Renaissance style in central France; stone and half- 
timber Houses; and Town Halls, located in Northern France 
which show a resemblance to those of Belgium and Holland. 

The buildings of Italy (13th and 14th centuries) consid- 
ered in chapter three, are: Castles, divided into early se- 
vere and late types which illustrate, in their general form 
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and type of fortifications, a resemblance to the other castles 
of Europe; Loggias, or open vaulted public meeting places; 

and, Palaces, communal and private, which are transitional 
(Romanesque-Gothic) in style. 

The examples of German architecture (13th to 16th cen- 
turies) discussed in chapter four are divided into the fol- 
lowing types: Castles, which illustrate early and transi- 
tional (Gothic-Renaissance) forms; half-timber Houses; 
and Town Halls (Southern Germany) which show a resem- 
blance to the domestic architecture of the period. 

In chapter five are discussed Flemish Gothic buildings 
(12th to 16th centuries) which are divided into the following 
groups: Castles, which illustrate an early type and a later 
reconstruction with domestic additions; Town-Gates (Gothic - 
Renaissance) which show one form of defense employed by 
the Medieval city; square Gothic Belfries, related in func- 
tion to those of the Italian cities of the period; and Munici- 
pal Halls of three classes - town halls, trade halls, and 
guild halls - which illustrate early, middle, late (Flamboy- 
ant) and transitional (Gothic- Renaissance) styles. 

The secular architecture of Holland, discussed in chap- 
ter Six, is in the 16th century Gothic style. The example 
given, a University building, closely resembles many of the 
Dutch churches of the period. 

Microfilm $4.60; Xerox $15.40. 359 pages. 



































AN HISTORICAL CATALOGUE OF THE RELIGIOUS 
ARCHITECTURE OF GREAT BRITAIN FROM 
THE ANGLO-SAXON PERIOD TO 1600 IN THE 
STATE UNIVERSITY OF IOWA THREE-DIMENSIONAL 
SLIDE COLLECTION 


(L. C. Card No. Mic 58-5837) 


William Clark Kortlander, Ph.D. 
State University of Iowa, 1958 
Chairman: Professor Lester D, Longman 

The purpose of this dissertation is to present an analy- 
sis of religious architecture in Great Britain from Anglo- 
Saxon times to 1600, in correlation with the visual material 
in the three-dimensional slide collection of the Art Depart- 
ment of the State University of Iowa. The topic was under- 
taken with the idea that the reader, in uSing slides and text 
together, will gain, along with information of an historical 
nature, a more emphatic awareness of stylistic develop- 
ments and the formal aspects of British mediaeval archi- 
tecture, often limited when two-dimensional photographs 
are employed in the scrutiny of a three-dimensional art. 
Special attention has been given also to bibliographical ma- 
terial, because the vast amount of literature on the subject 
to be found in government surveys, historical and archaeo- 
logical journals, guidebooks, county histories, and general 
architectural histories is at times awkward to locate. In 
the notes for each structure is a selective bibliography; a 
general bibliography is included at the end of the study. 

As in the slide collection, the works considered are 
grouped under three major periods: Anglo-Saxon, Norman, 
Gothic. Within these categories they are arranged in al- 
phabetical order. It should be noted, however, that any 
building listed under one of the major periods may have 
important parts from either of the others. Generally a 





Slide is placed within a group according to the style of its 
most significant parts or the style of the views in the slide 
collection. 

The slides for each monument have been organized in 
the following way: the easternmost view of the exterior is 
discussed first, followed by northern, western, and south- 
ern views. Whenever views are closely related, they are 
grouped together; usually the first slide listed is dis- 
cussed first in the text below. Each view is ordinarily con- 
sidered from the lowest to the highest area visible in the 
Slide, although in special instances this order may be 
abandoned, as, for example, when discussing ruins or when 
strict adherence to this scheme would interrupt the con- 
tinuity of the discussion. 

Views of the interior follow those of the exterior. The 
eastern limb of the church is treated first, then the cen- 
tral transept, crossing, nave, and nave aisles--in that or- 
der. As in the exterior views, the discussion moves from 
the lower to the upper stages whenever possible. 

The cloister is regarded as part of the church and is 
examined with it. Usually the conventional buildings are 
covered separately, but before the interior of the church. 
Sculpture is given attention along with the parts of the 
building upon which or within which it is located. 

The churches included in this dissertation are: 

Earls Barton Tower 
Bradford-on-Avon, Saxon Church of St. Lawrence 
Cambridge, Round Church of the Holy Sepulchre 
Durham Cathedral 

Iffley Church 

Malmesbury Abbey 
Rochester Cathedral 
Romsey Abbey 

Bath Abbey 

Beverly Cathedral 

Bristol Cathedral 

Bristol, St. Mary Redcliffe 
Canterbury Cathedral 
Carlisle Cathedral 

Chester Cathedral 
Dryburgh Abbey 

Dunblane Cathedral 
Edinburgh Cathedral 

Ely Cathedral 

Exeter Cathedral 

Fountains Abbey 

Furness Abbey 

Glasgow Cathedral 
Glastonbury Abbey 
Gloucester Cathedral 
Hereford Cathedral 
Jedburgh Abbey and College 
Lichfield Cathedral 

Lincoln Cathedral 
Peterborough Cathedral 
Ripon Cathedral 

Salisbury Cathedral 

Selby Abbey 

Southwell Cathedral 
Stratford-on-Avon, Holy Trinity Church 
Tewkesbury Abbey 

Tintern Abbey 

Warwick, St. Mary’s Church 
Wells Cathedral 
Westminster Abbey 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
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Winchester Cathedral 
Worcester Cathedral 
York Cathedral 
Microfilm $6.80; Xerox $23.80. 535 pages. 


THE OFHUYS CHRONICLE AND 
HUGO VAN DER GOES 


(L. C. Card No. Mic 58-5843) 


William Ashby McCloy, Ph.D. 
State University of Iowa, 1958 


Adviser: Lester D, Longman 


In 1863 Alphonse Wauters discovered in the ORIGINALE 
CENOBI RUBEEVALLISS IN ZONIA PROPE BRUXELLAM 
IN BRABANCIA DE GASPAR OFHUYS (MS II, 48 107, 
Bibliothéque Royale, Brussels) 123 lines describing a se- 
vere psychotic breakdown incurred by the 15th century 
Flemish artist Hugo van der Goes c. 1481. The account in- 
cludes information on Hugo’s behavior before and after the 
illness, an orderly discussion of possible causes, and con- 
cludes with a conventional moral discourse. Despite the 


obvious importance of this account it has never been trans-_ 


lated in its entirety into English before. 

From Ofhuys’ concern with ‘natural” causes of the ill- 
ness, it has been assumed that he had studied the contem- 
porary medical literature thoroughly. On this assumption, 
his descriptions of Hugo’s behavior have at times been 
taken very literally as the causes of the illness. However, 
his entire psychiatric discourse, from which Hugo’s be- 
havior is analyzed, is copied verbatim from the popular 
13th century encyclopedia by Bartholomaeus Anglicus De 
proprietatibus rerum. The significant passage of this reads 
as follows: *...aliquando ex cibis malancolicis aliquando 
ex potatione fortis vini exurentis et incinerantis humores. 
aliquando ex anime passionibus; solicitudine, tristicia, 
numio studio; timore; aliquando ex morsu rabidi canis 
Sine alterius canis venenosi. aliquando ex corruptione 
aeris pestiferi et infecti, aliquando ex malicia humoris 
corrupti. dominantis in corpore himinis ad talem infirmi- 
tatem preparati” (from Liber VII, Cap. vi: De Amentia). 
Ofhuys repeats exactly all but the passage on dog bite and 
corrupt air. 

The importance of this borrowing is clear: If Ofhuys’ 
description of Hugo’s behavior is based on such an outline, 
the significance, if not the accuracy, of his observations is 
altered, and suggests that we should accept more com- 
pletely Ofhuys’ own expressed doubts that any of the cir- 
cumstances which he mentions was the cause. 

Ofhuys’ other attitudes, towards demonology and therapy 
in particular, are enlightened but conventional. His rejec- 
tion of the theory that the illness was caused by a demon 
was based on clinical grounds. 

The importance of Ofhuys’ chronicle is made clear when 
examination of the rest of the historical literature reveals 
only one other reference to Hugo’s illness, by Hieronymus 
Muenzer in 1495. It had been completely forgotten by the 
17th century when van Mander’s “definitive” account was 
published. 7 

Since 1863 much of the interest in Hugo has been psy- 
chological in emphasis and has been focussed on the two 








exceptional incidents in his life, his retirement into the 
Red Cloister as a convert brother at the height of his ca- 
reer in 1475, and the subsequent breakdown five years 
later. Many attempts have been made to account for these 
two apparently related events, from references to a leg- 
endary love affair to suggestions of unpleasant conse- 
quences of professional jealousy. Diagnosis has ranged 
from “the same disease by which King Saul was smitten”, 
by Prior Thomas, to melancholia agitata. Without more 
data, particularly on recovery, no specific diagnosis is 
possible. 

Examination of Hugo’s paintings gives a clear indica- 
tion of an abnormal personality but no evidence of outright 
psychosis. The existence of irreconcilable elements in 
his work is well known, but the same conflicts, notably be- 
tween the. particularization of Jan van Eyck and the more 
Gothic spiritualization of Roger, also exist in the work of 
his contemporaries, and, to judge from Ofhuys’ diagnostic 
ambivalence, were common to his times. The increased 
agitation and strain is his last works, notably in the “Death 
of the Virgin”, seem based less on Stylistic evolution or 
reversion to an earlier Rogerianism, more probably are 
the result of unknown personal problems. However, analy- 
Sis of the nature of such conflicts, no matter how plausible, 
must always remain conjectural. 

Microfilm $2.10; Xerox $7.40. 158 pages. 





STUDIES IN FRENCH STILL-LIFE PAINTING, 
THEORY AND CRITICISM: 1660-1860 


(L. C. Card No. Mic 58-7255) 


John Walker Mc Coubrey, Ph.D. 
New York University, 1958 


Adviser: Professor H. W. Janson 


This dissertation is a study of French still-life painting 
from Félibien’s first detailed formulation of the academic 
Sanctions against that branch of painting, to the eighteen- 
sixties when still-life attained again a position of impor- 
tance as a vehicle of artistic expression. The reasons ad- 
vanced by Feélibien, and some of his contemporaries, for 
relegating still-life to the lowest position in the hierarchy 
of genres and the limitations which he felt to be inherent in 
still-life are considered in some detail. The survival of 
the doctrine of Félibien, which was set out in more detail 
by him than by earlier writers who expressed the same 
concept, is traced into the nineteenth century when it was 
still expounded by certain critics and historians. The pos- 
Sibility that this academic theory, despite its negative at- 
titude toward still-life, may have contributed to the even- 
tual popularity of still-life is suggested. The modification 
of Félibien’s doctrine in the writing of less conservative 
critics who gradually extended a narrow charity to still- 
life is also traced. Several little known writings in sup- 
port of still-life are considered. These began to appear 
after 1820. The attitude of the realists and the conserva- 
tives in the nineteenth century toward the technique and 
Subject matter of still-life are defined with some detail. 

Still-life paintings are considered generally in relation 
to criticism. The academic style of still-life which ap- 
peared late in the seventeenth century is shown to reflect 
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academic opinion. The works of Desportes and Oudry are 
discussed with reference particularly to the gradual shift, 
discernible in their work, toward simple composition in 
which less effort was made to find pretexts for painting 
still-life. Several of their paintings, especially those of 
Oudry, are shown to be artistic tours de force painted for 
connoisseurs and not designed simply as decorations. 
There is an extensive examination of Chardin’s late still- 
lifes in which the change in his style is described anda 
possible relationship between this change and the increas- 
ingly prevalent anti-rococo sentiments of the official ad- 
ministration is suggested. The study of eighteenth-century 
still-life ends with an examination of Diderot’s criticism of 
Chardin’s still-life, criticism in which he became fasci- 
nated with problems of technique and imitation, and of Di- 
derot’s attitude toward still-life in relation to genre and 
history painting in general. 

Flower painting, which was virtually the only kind of 
still-life painting exhibited at the Salons in the early dec- 
ades of the nineteenth century, is discussed as a survival 
and as a revival in relation to neoclassical theory and prac- 
tice. A few still-lifes by Gericault, Delacroix and Courbet 
are treated as part of a general revival of seventeenth- 
century forms. There follows an extensive treatment of 
the Chardin revival which proved to be perhaps the most 
important factor in the new popularity of still-life with the 
Impressionists. Collections of Chardin’s paintings, exhibi- 
tions of them, and imitations of them by minor still-life 
painters are considered. This study is a prelude to the 
emergence of still-life in the works of the Impressionists. 
It shows a continuity of the most simple types of still-life 
and of certain attitudes toward them which formed a tradi- 
tion out of which the still-lifes of the Impressionists, of 
Manet and of Cézanne grew. 

Microfilm $3.25; Xerox $11.20. 251 pages. 








THE SCULPTURE OF CHARTRES CATHEDRAL: 
A STUDY BASED ON THE THREE-DIMENSIONAL 
COLOR SLIDES IN THE COLLECTION OF 
THE STATE UNIVERSITY OF IOWA 


(L. C. Card No. Mic 58-5844) 


Robert Wardrop McMillan, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Lester D, Longman 


This dissertation consists of a series of related studies 
of the sculptures of Chartres Cathedral. A section of the 
work is devoted to each of sixty-four superior, three- 
dimensional, colored photographs (slides) of the sculptures 
of the great Gothic Cathedral. It is said that more than 
2000 carved images embellish its major portals and 
porches. 

The three-dimensional slides constitute a particularly 
impressive aspect of the collection of visual materials held 
by the Art Department of the State University of Iowa; they 
are a product of an extensive photographic project com- 
pleted by Professor Lester D. Longman, Head of that De- 
partment, during 1953, when he traveled extensively in 
Europe as a Fullbright Fellow. 

The study is presented in three parts devoted respec- 
tively to the 12th Century West Fagade, and the 13th Cen- 
tury North and South Transept Fagades and Porches. 

Each part presents chapters containing the sections de- 
voted to the sculptures of a specific portal or porch. 





The general procedure followed in the preparation of 
each section includes the presentation of: 


1) General identification of content of the photograph, 
location on Cathedral, relationship of parts, etc. 


2) Date of the sculpture. 


3) Specific identification of images and themes, includ- 
ing reference to the general iconographic scheme of 
which specific images constitute a part. 


4) Stylistic comment and analysis; detailed reference 
to visual material of distinctive stylistic signifi- 
cance. 


While the above indicates the general procedure fol- 
lowed throughout the study, such procedure frequently pro- 
vided a base from which to examine special problems, re- 
curring in some cases because of the obligation to a fixed 
order of the slides. The following is a list of some of the 
special problems examined: 

1) The center-axis of portals of this and other cathe- 
drals bisects divine images alone. Christian imagery in 
general conforms predominately to this practice. Sucha 
fundamental characteristic of Christian art may signify 
more than a Western artistic preference for bilateral sym- 
metry, the accepted explanation. _— 

2) No acceptable explanation has been advanced for the 
appearance of only ten apostles in the Ascension composi- 
tion of the tympanum of the North portal of the West fa- 
¢gade. Prototypes are known containing the Virgin with five 
apostles left and right. Relationships of phrase, “ten faith- 
ful apostles,” desire for symmetry, possible displacement 
of two apostles to central portal, are added to the few 
Speculations concerning this iconographic oddity. 

3) North and South transept facade tympana figures (and 
compositions) evidence rise of realism in the 13th century 
imagery to a degree not evidenced in sculpture of archi- 
volts, embrasures, etc. Tympana provide only bounded 
planes of cathedral sculpture. Chartres 13th century tym- 
pana reflect varied responses in unstable period--varied 
suggestions of “real” space with no consistent, rational 
method (perspective) for communicating it. 

4) Transept embrasure statue groups consistently re- 
flect differences (left group to right group). The differ- 
ences are not the same in each portal. In the Portal of the 
Martyrs, Martyrs on left appear more youthful, on right, 
more aged. In the Last Judgment Portal, apostles on left 
are subtly grouped in pairs, on right apostles appear as 
individuals. In the Portal of the Confessors, Confessors 
on the left are counterparts of one another; they “gaze” 
directly into bay. On the right, they are unlike one another; 
different physical types are indicated; they gaze left, right, 
downward. A principal of meaningful difference is con- 
sistently indicated between embrasure groups left andright 
of the transept portals. 

The dissertation includes an Appendix containing notes 
on sculpture at Chartres not a part of a major portal or 
porch. Microfilm $4.25; Xerox $14.40. 331 pages. 
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A CATALOGUE OF ETRUSCAN AND ROMAN ART 
AND ARCHITECTURE IN THE THREE DIMENSIONAL 
SLIDE COLLECTION OF THE STATE UNIVERSITY 
OF IOWA 


(L. C. Card No. Mic 58-5869) 


Norval Tucker, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Lester D, Longman 


This dissertation is a catalogue of the Etruscan and 
Roman art and architecture in the three dimensional slide 
collection of the State University of Iowa. Published stud- 
ies of the monuments represented have been critically com- 
pared, in conjunction with a study of the slides, in order to 
provide an authoritative analysis of each work. When pub- 
lished information is inadequate or inconcluSive, or au- 
thorities disagree, the writer is responsible for the attri- 
butions. 

The general divisions of the dissertation follow the or- 
ganization of the filing system for the slide collection. 
There are a sufficient number of monuments represented 
to permit a detailed study of Etruscan painting and sculp- 
ture as well as painting, sculpture and architecture as they 
developed in Italy under Roman rule. Roman provincial 
architecture and sculpture are represented by slides of 
monuments in France and England. There are a few cross 
references, but the discussion of each work is meant to 
give the information necessary for an understanding of its 
subject and form. Within each division the works are ar- 
ranged in such a way that together they give as complete a 





picture of the historical development of that particular type 
of monument as is possible with a minimum of allusions to 
works not illustrated in the slide collection. References 

to the inclusive Hellenistic milieu or to possible Greek pro- 
totypes are severely restricted though there are a few. 

Etruscan sculpture is represented by the basic sculp- 
tural types known from the Etruscan culture, i.e. statuettes, 
primarily of warriors and deities, two large bronzes, and 
stone and terracotta sarcophagi. Etruscan painting is il- 
lustrated by portions of five painted tombs dating from the 
late fifth and early sixth centuries B. C. 

Roman architecture is studied with reference to exam- 
ples of building types that were important during the Im- 
perial Period, and by a few from the Republican Period. 
These include forums, temples, basilicas, baths, aqueducts, 
bridges, theaters, amphitheaters, triumphal arches, tombs, 
gates, walls, palaces and private dwellings. The discus- 
sions are concerned primarily with function, materials, 
structures, and decorative elements. 

Roman sculpture is illustrated by portraits, religious 
and mythological figures, sarcophagi and decorative re- 
liefs. A few examples of architectural sculpture are placed 
in the section on architecture and treated in their relation- 
ship to the larger design of the monuments they decorate. 

Roman painting is represented by wall paintings from 
Pompeii and Herculaneum photographed in situ, plus others 
from the collection of the National Museum in Naples. Sub- 
jects illustrated include mythological scenes, architectural 
views, animals, still lifes, landscapes, daily life scenes, 
portraits, and the Dionysiac initiation. Several mosaics 
such as the Battle of Issus and miscellaneous compositions 
of animals and landscapes are also discussed. 

Microfilm $4.55; Xerox $15.20. 354 pages. 


FOOD TECHNOLOGY 


STUDIES RELATED TO THE 
RECONSTITUTABILITY OF DRIED WHOLE MILK 


(L. C. Card No. Mic 58-7464) 


Douglas Herbert Bullock, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor William C, Winder 


The reconstitution of dried whole milk with water has 
been a problem for more than 60 years. During reconsti- 
tution spray dried whole milk powder is usually subjected 
to agitation to prevent it from balling up into difficultly 
soluble masses. However, improved reconstitutability is 
obtained with milk dried in films under high vacuum. This 
type of dried milk wets and sinks well shortly after manu- 
facture, but after 24 hours of storage this property, sonec- 
essary for easy reconstitution, diminishes considerably. 
This investigation was therefore undertaken to improve the 
reconstitutability of milk dried in films under high vacuum. 

Dried milks differ in their capacities to sink into quies- 
cent'water. A sinkability test, devised to measure this dif- 
ference, proved to be adequate. The sinkability character- 
istic correlates directly with reconstitutability. 
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Improved sinkability was obtained with dried milk made 
from concentrated milk containing 35 per cent total solids 
which had been gassed prior to drying. This caused the 
concentrate to foam during drying with the result that the 
milk dried in thinner films. Not only was the sinkability 
improved, but the dispersibility was also improved as noted 
by visual observations. 

A temperature conditioning treatment was developed 
which improved the sinkability of the dried milk consider- 
ably. This treatment consisted of heating the dried milk to 
a temperature which exceeded the melting range of the milk 
fat, holding for a short period of time, and then chilling 
rapidly in a quiescent state. A mathematical equation was 
derived to express the time-temperature relationship of 
heating. Several kinds of dried whole milk were tempera- 
ture conditioned and all exhibited a response to the treat- 
ment as indicated by the improved sinkabilities which were 
obtained. 

During the development of the temperature conditioning 
treatment two factors were noted which are not normally 
considered in the art of drying milk. In order to produce 
a dried milk with good wetting and sinking properties, the 
warm dried milk should be chilled rapidly after it is re- 
moved from the drier. For best results this should be 
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accomplished within a few minutes after drying. Also, it 
is very important that the dried milk particles not be al- 
lowed to rub against each other or against other objects 
during chilling. If warm freshly dried milk is chilled by 
this method the sinkability will be about equal to that ob- 
tained if the dried milk were stored 24 hours or longer and 
then temperature conditioned. 

It is thought that the improved sinkability property of 
dried whole milk, obtained by temperature conditioning or 
by controlled rapid chilling, may be attributed to the physi- 
cal arrangement of the free fat on the dried milk particles. 

The stability of the improved sinkability property was 
excellent under refrigeration and was maintained for at 
least six months at 6°C. When storage temperatures ex- 
ceeded 18°C., however, there was a gradual loss of sink- 
ability which accelerated with increasing storage tempera- 
tures until at 32°C. the improvement was lost in four hours. 
Since the improved sinkability property is temperature 
labile, it would be advisable to store and market the dried 
whole milk under refrigerated conditions similar to those 
used for many other dairy products. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


BEHAVIOR OF COLOR OF BEETS 
(L. C. Card No. Mic 58-7510) 


Edmund William Lusas, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor K. G. Weckel 


A study was undertaken to determine which factors 


cause variability of color of canned beets, and to assess 
their importance. 

The study included changes in color of beets during 
growth, post-harvest storage, processing, post-canning 
storage, and exposure to air after opening the can. Effects 
of differences in variety, type of soil, climatic conditions, 
growing Season, and duration of growth on the color of raw 
and canned beets were studied. Effects of pH, food ingre- 
dients (salt, sucrose, and glucose), reducing agents (as- 
corbic acid and sodium thioglycolate), metal ions (Cu*”, 
Fe’? Fe’*, and Ni’”), chelating agents (EDTA, Versene 
Fe-3, Versene Fe-3 Specific, KolorFos, and calcium acid 
phytate), variations in peeling procedures, brine water 
hardness, process-exhausting of cans, and time and tem- 
perature of heat processing on color of canned beets meas- 





ured immediately after opening the can, and after exposure 
of beets to the air for 60 minutes, were determined. Color 
was measured by visual evaluation, by use of a Hunter 
Color and Color-Difference Meter, and by determination 
of visible light absorption spectra of raw beet juice and 
liquor of canned beets. Color photographs of raw and 
canned beets were made. 

Salt had no effect on color of canned beets; sucrose 
protected red color during processing; glucose caused a 
loss of red color during processing and an increase inrate 
of darkening of beets exposed to air. Added reducing agents 
caused a loss of red color during processing, but ascorbic 
acid retarded the rate of darkening of beets exposed to air. 
Cu**, Fe*?, and Fe*® caused a loss of red color during 
processing and a marked increase in rate of darkening of 
beets exposed to air. Chelating agents were effective in 
reducing the rate of darkening of beets exposed to air. 

Raw beets harvested immediately after a period of rain 
were more orange in hue than beets harvested after a dry 
period. Color of raw and canned beets was affected by in- 
teractions of variety, type of soil, location, and times of 
planting and harvest. Color of raw and canned beets be- 
came darker and more orange in hue with increased dura- 
tion of growth, but the content of water-soluble red pigment 
did not increase. After extraction of water-soluble pig- 
ments from canned beets, tissue of beets harvested early 
in the season was lighter and brighter in color than that of 
beets harvested late in the season. 

Post-harvest storage of beets for seven days resulted 
in an increase of red color of raw and canned beets, and 
an increase of reducing sugar content of raw beets. 

At least two peaks are present in the absorption spec- 
trum of raw beet juice: a major peak at about 535 my, and 
a minor peak at about 483 my; there is evidence of the 
presence of a third peak at about 450 mp. The peak at 483 
mp increased in prominence in succeeding harvests of 
beets. During processing, the major absorption peak of 
the liquor of canned beets shifted to about 525 my, and the 
peak at 483 my disappeared from the absorption spectra. 
During storage of canned beets at 90°F. for one year, the 
absorption peak of the liquor shifted to about 515 my. High 
degrees of correlation were found between measurements 
of optical density of raw beet juice and measurements of 
color of raw and canned beets, indicating that it may be 
possible to predict the color of canned beets by colorimet- 
ric measurements of raw beet juice. Only low degrees of 
correlation were found between measurements of optical 
density of liquor of canned beets and color of canned beet 
Slices, indicating that part of the color of canned beets may 
be due to the presence of water-insoluble pigments. 

Microfilm $3.80; Xerox $13.00. 296 pages. 
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CHINESE MARKET GARDENING IN SINGAPORE: 
A STUDY IN FUNCTIONAL MICROGEOGRAPHY 


(L. C. Card No. Mic 58-7322) 


James Morris Blaut, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Fred Kniffen 


Cantonese farmers in portions of Singapore Island prac- 
tice a highly intensive form of commercialized vegetable 
farming. The present dissertation reports on an investi- 
gation of this farming system. The aims of the investiga- 
tion were twofold: to analyze the functional and historical 
processes characterizing this farming system; and to test 
in the field a conceptual theory, termed here process analy- 
sis, designed for studies in cultural geography focussing on 
resource-using processes rather than areal differentiation. 

Process analysis consists of an interlocking system of 
concepts covering all aspects of any resource-using situa- 
tion, and thus provides a theoretical framework for the 





analysis of culture-environment relations. Resource-using 


Situations are shown to consist of material, behavioral, and 
orientational (or motivational) processes, orientation, in 
turn, being made up of resource apperception, technical 
skill, and values. Such situations group themselves into 
persistent and localized complexes (e.g., a farm; a fac- 
tory), or resource-using fields. The fields are viewed 
either in terms of the short-run interaction of their com- 
ponent processes, in which case they may be called func- 
tional fields, or in terms of.their long-run evolution, in 
which case they may be called historical-process fields. 
Functional analysis and historical-process analysis cor- 
respond to each of these viewpoints, respectively. 

Process analysis, by investigating all aspects of a 
resource-uSing situation, bypasses environmentalism, the 
result of lack of attention to such key elements as orienta- 
tion. It thus removes the principal objection to a defini- 
tion of the goal of cultural geography as the study of cul- 
ture-environment relations. The more commonly accepted 
goal, the study of areal differentiation, is shown to be a 
special case of the former, one which partially excludes 
studies (such as the one described here) of functional and 
historical process. 

Making use of the conceptual system summarized above, 
the investigation dealt with the following topics relevant to 
Cantonese leaf-stem vegetable farming in Singapore: the 
contemporary setting, cultural and physical; prior evolu- 
tion; component functional processes; and a synthesis, or 
functional model, of the vegetable-farming field. 

High demand, by Singapore’s Chinese population, for 
Chinese vegetables, and distance of most competing farms 
from Singapore markets, are important factors in the cul- 
tural setting favoring the island’s leaf-stem vegetable 
farms. The physical setting includes an equatorial climate 
and poorly drained alluvial, clay soils. The vegetable- 
farming field is shown to have migrated without essential 
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change from South China to its present location. By con- 
trast, the slopeland mixed farms of the island, producing 
pigs and crops other than leaf-stem vegetables, have 
evolved from pepper and gambir cultivation in 19th-century 
Malaysia. 

The Lower Kallang Plain, the most important leaf-stem 
vegetable farming area, was focussed on in this study. The 
area, largely within the city of Singapore, includes 170 
farms, averaging one-half acre in size. The modal dwell- 
ing unit consists of seven people, and rural population den- 
sity is about 8,000 per square mile. The only crops of sig- 
nificance in the plain are some eight varieties of leaf-stem 
vegetables. The average yield is fifty-eight tons per cul- 
tivated acre. Thus, in terms of size of farm, population 
density, and yield rate, farming in the plain is highly in- 
tensive. 

This intensity can be explained functionally in terms of 
the following factors, among others: Labor input amounts 
to seventeen man-years per acre per year; organic fer- 
tilizer (prawn dust) is applied at the rate of fifty-two tons 
per acre; and hand-watering adds perhaps fifty inches to 
the annual rainfall of ninety-five inches, while careful till- 
age and organic fertilizing simultaneously maintain soil 
aeration. 

It is concluded that process analysis not only proved 
usable in the study, but opened up many fruitful avenues of 
investigation. Microfilm $5.40; Xerox $20.00. 424 pages. 
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LAND CLASSIFICATION IN BRITISH COLUMBIA-- 
A REVIEW AND APPRAISAL OF THE LAND 
UTILIZATION RESEARCH AND SURVEY DIVISION 


(L. C. Card No. Mic 58-7351) 


John Doneric Chapman, Ph.D. 
University of Washington, 1958 


In order that the utilization of resources may be planned 
to ensure optimum benefits to all concerned it is essential 
that data are available which will stimulate development 
and, at the same time, permit government policies to be 
framed to protect the long-term interests of the public. 
Particularly where resources are publicly owned, it is the 
responsibility of the government to carry out investigations 
to acquire these data and to make the results available to 
the public. 

In 1946, the Land Utilization Research and Survey Di- 
vision was established in the Lands Branch, an agency re- 
sponsible for non-forest Crown land within the British 
Columbia Lands Service of the Department of Lands and 
Forests. The terms of reference of the Division were 
centred upon determining the ability of Crown land to ab- 
sorb agricultural settlement, an aspect of post-war eco- 
nomic development considered to require immediate at- 
tention. 
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This study reviews and appraises the operations of the 
Division in terms of the immediate objectives it was ex- 
pected to serve and in relation to the broader needs of the 
agencies of which it was a part. The review of the opera- 
tions of the Division indicates that a system of use capa- 
bility classification developed by the United States Soil 
Conservation Service was applied by means of techniques 
which combined the recognition of unit areas on air photo- 
graphs with field traversing. In this manner 3,000,000 
acres were surveyed largely in central British Columbia 
and the Peace River District. In 1953, at the end of eight 
years of operation, field activities were severely curtailed 
and the staff were transferred pending the official disband- 
ment of the Division early in 1954. 

The appraisal of the operations and the circumstances 
in which they took place seeks to show the reasons for the 
disbandment of the Division and the extent to which the 
Lands Branch requires a reSearch and Survey agency at 
the present time. In respect to the disbandment of the Di- 
vision it is apparent that: (1) so long as its function was 
seen solely in terms of agricultural settlement, political 
and economic considerations moved counter to its objec- 
tives; (2) the program it conducted contained significant 
inadequacies; and (3) the results obtained indicated that 
the ability of Crown land to support agricultural settlement 
was considerably less than previous estimates had sug- 
gested. 

The major inadequacies of the program were the inse- 
cure scientific basis of the classificatory work and in- 
ability to gather and present pertinent data in time to make 
them available for use in land selection. Both inadequacies 
stemmed from the need for haste, the influence of whichwas 
aggravated by an initial shortage of permanent staff, indif- 
ferent administration, failure to define the objectives 
clearly and ineffective planning. Nevertheless, the field 
program gathered some data of practical value and dem- 
onstrated, particularly in the later years, the potential 
value of the field techniques used. 

As economic development progresses the Lands Branch 
faces increasingly critical and complex problems. In this 
light recommendations are made to the effect that a re- 
search and survey division should be re-established in the 
Lands Branch to aid in the recognition and definition of the 
problems facing it, to plan and carry out investigations de- 
Signed to gather and analyse data pertinent to these prob- 
lems and to undertake effective presentation of these data 
to other government agencies and the public. 

Microfilm $2.10; Xerox $7.40. 160 pages. 


“A CONTRIBUTION TO THE CLIMATE OF 
ETHIOPIA” (INCLUDING THE SOMALILANDS) 
\ 


(L. C. Card No. Mic 58-7079) 


Lawrence Michael Delliquadri, Ph.D. 
Clark University, 1958 


This is a study of the climate of Ethiopia with a discus- 
sion of methods employed and problems encountered. In 
addition to Ethiopia, the region investigated includes, 
French Somaliland, British Somaliland, most of Somalia, 
eastern Sudan and portions of northern Kenya and north- 
eastern Uganda. 





The chief climatic controls are geographic location, 
latitude, relief and altitude, semi-permanent pressure cen- 
ters and frontal disturbances, air masses and water bodies. 

The physiography is discussed in detail as well as the 
role it plays in the control of climate. 

Patterns of pressures and winds are the results of the 
seasonal high and low pressure systems over Asia, North 
Africa and South Africa and to pressure conditions over 
the South Atlantic Ocean and the Indian Ocean. To a lesser 
degree influence is felt from pressure conditions of the 
Mediterranean Sea and Red Sea. 

Although the study area is located wholly within the 
tropics, warm to hot temperatures are restricted to the 
plains and lowlands. Temperature decreases are noted 
with increasing latitude and altitude. Extremes of eleva- 
tion and relief help to create an irregular isothermal pat- 
tern. Warmest temperatures are along the Red Sea - Gulf 
of Aden littoral, while the Ethiopian Highlands record the 
coolest temperatures. Heavy Summer rain and its asso- 
ciated cloudiness create a condition whereby temperatures 
are lower in Summer than in winter. Warmest tempera- 
tures occur in spring, before heavy Summer rains begin. 
The northern Sudan Plains display the greatest range in 
temperature while the smallest temperature range is on 
the Ethiopian Highlands. 

Analysis of the rainfall data reveals a definite decrease 
in rainfall from south to north over the Sudan Plains and 
from the west to the east over Ethiopia and the Horn of 
Africa. Highest rainfall totals are recorded in Southwest- 
ern Ethiopia and the lowest in the Horn of Africa. It is 
concluded that the rainfall from March to October is chiefly 
a product of depressions associated with the Inter-Tropical 
Front. Pressure gradients indicate the probable source of 
moisture for Summer rains is the South Atlantic Ocean. 
Cyclonic depressions account for winter rain along the Red 
Sea Coast. 

Rainfall provinces can be determined on the basis of 
seasonal occurrence of rainfall maximas rather than on 
rainfall totals. Seven rainfall provinces have been de- 
limited. Southern Sudan and Central Ethiopia record a 
spring and summer double rainfall regime caused by the 
advance and retreat of the Inter-Tropical Front. Northern 
Sudan and Western Eritrea record a single summer maxi- 
mum. Cyclonic storms account for the single winter rain- 
fall maximum along the Red Sea Coast. The eastern slopes 
of the Eritrean Highlands record both winter and summer 
rain. The Horn of Africa receives rain during the spring 
and autumn transitional period caused by the advance and 
retreat of the Inter-Tropical Front. The Lake Rudolf Gra- 
ben displays a pattern of winter and spring rainfall maxima. 

Climatic regions have peen delimited according to a 
modified Koeppen classification. This study reveals an 
Am type of climate in southwestern Ethiopia and Cw cli- 
mate within the Ethiopian Graben, both not previously de- 
limited. BW, or desert climate, prevails over the entire 
southeastern portion of the region of study. Previously the 
climate was classified as BS or even Aw. Interesting cli- 
matic regions such as the Asw and the Cf regions in Erit- 
rea and the Cm climate in Western Ethiopia also are dis- 
cussed. Microfilm $2.40; Xerox $8.40. 182 pages. 
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THE ECONOMIC DEVELOPMENT OF THE 
WESTERN MONTANA OF CENTRAL PERU AS 
RELATED TO TRANSPORTATION: A COMPARISON 
OF FOUR AREAS OF SETTLEMENT 


(L. C. Card No. Mic 58-2299) 


Wolfram Ulrich Drewes, Ph.D. 
Syracuse University, 1957 


Supervisor: Clyde P. Patton 


Authorities on Peru have long stated that the most 
pressing need for the establishment of stable settlements 
in the Peruvian Montana (the area east of the Andean Cor- 
dillera) has been the development of transport facilities. 
The purpose of this study is to determine the role that 
transportation has played in the economic development of 
the western Montana of central Peru. 

To make the most accurate evaluation of the role of 
transportation in the development of the Montana, settle- 
ment has been studied in four areas that differ largely in 
their transport facilities and the stage of road penetration. 
The varying stages of penetration are represented by the 
Pozuzo area which lacks all but mule transport and is in 
every respect a settlement in complete isolation; by the 
Chanchamayo-Oxapampa area which is connected to the 
Pacific coast by a road that comes to a dead end in a pro- 
ductive lowland valley; by the Tingo Maria-Pucallpa area 
which has a road of penetration to the navigable part of 
the Amazon River system; and by the Satipo area which 
had a road of penetration but lost it due to a disastrous 
earthquake and has regressed to a semi-isolated state. 

While the areas differ radically in their transport facili- 
ties, none of the areas differ much in their physiography 
and all are oriented toward the Lima market. 

Though transport facilities were found to be extremely 
important, it was found that stable settlement requires fac- 
tors other than transport and effective natural resources. 
Such factors include available land at reasonable prices, 
an ample supply of labor, a market, supervised credit, and 
the establishment of public services, particularly those 
dealing with agriculture. Certain economic conditions were 
found to be closely tied to the development of transport; 
others were found to be relatively independent of transport 
facilities, but were related to the basic factors listed above. 

It was found that the trend of population, its increase as 
well as its decrease, is largely influenced by transport fa- 
cilities. Primitive processing and manufacturing indus- 
tries are located primarily in the Tingo Maria- Pucallpa 
area and are in large part due to water transport facilities 
unique to that area. The lumber production of each area 
is influenced directly by transportation. The amount and 
type of agricultural products grown in each area is also 
largely influenced by transport facilities. The contribu- 
tion of an area to the national economy, measured in large 
part by exports and imports which, in turn, reflect produc- 
tion and income is also related to transport facilities. 

The level of living, as exemplified by individual living 
conditions, is not influenced by transport facilities as much 
as by the attitudes, objectives and technical abilities of the 
inhabitants. The level of living, as reflected by public and 
private services, is also not influenced by transport facili- 
ties as much as by governmental policies. The age of set- 
tlement of the different areas has had little influence on the 
development of the western Montana of central Peru. 

The final conclusions reached by the comparison of the 





four areas of settlement is that modern transportation is 
indispensable to the economic development and successful 
settlement of the western Montana of central Peru. But, 
other factors are just as indispensable. Without colonists 
with favorable attitudes and technical abilities, or without 
favorable governmental policies which provide public serv- 
ices as well as the incentive for the establishment of pri- 
vate services, the development of the western Montafia is 
severely hindered. 

Microfilm $3.35; Xerox $11.40. 257 pages. 


THE SHIPPING TRADE OF NEWFOUNDLAND 
(L. C. Card No. Mic 58-7082) 


Charles Nelson Forward, Ph.D. 
Clark University, 1958 


The availability of efficient water transportation is of 
great importance to the island of Newfoundland. As a pro- 
ducer of a few specialized primary goods for export, New- 
foundland must bring from outside the bulk of its require- 
ments of manufactured goods and foodstuffs. During re- 
cent years a number of problems have arisen affecting the 
operation of vessels, and considerable discussion has been 
occasioned by the activities of the Royal Commission ap- 
pointed to investigate the coasting trade. At present all 
ships registered in the British Commonwealth of Nations 
are free to carry goods from one Canadian port to another. 
Proposals have been advanced to restrict the coasting trade 
to vessels built and registered in Canada. It is the pur- 
pose of this study to investigate the nature and function of 
the shipping trade as it exists today in order to provide an 
accurate basis for the consideration of problems. An at- 
tempt is made to suggest solutions for certain problems 
and to indicate future prospects in the shipping trade. 

Newfoundland always has faced transportation difficul- 
ties and has relied essentially on water transportation to 
serve its scattered coastal population. Long stretches of 
the coastline still are unserved by rail and road connec- 
tions with the rest of the island. During the winter isola- 
tion is complete along the east and west coasts where sea 
ice prevents navigation. 

Trade relationships in each of the three distinct aspects 
of the shipping trade are determined by means of Statisti- 
cal examination of shipping reports. Foreign trade is 
characterized by the exchange of a few bulk commodities 
in large amounts. Trade with mainland Canada is quite 
unbalanced because inbound traffic, including petroleum, 
coal and general cargo, greatly exceeds outbound traffic. 
Unbalanced traffic in the mainland trade and to a lesser 
extent in the foreign trade leads to frequent vessel move- 
ments in ballast. Distribution of consumer goods in small 
lots and the collection of primary products are the princi- 
pal functions of the local coasting trade. 

Conditions under which vessels operate vary according 
to the character of the trade. Few Canadian ships manage 
to compete in foreign trade against ships of foreign na- 
tions, but all vessels engaged in the local coasting trade 
are of Canadian registry. In the Canadian mainland trade 
British registered ships form a major element of the fleet 
because their lower operating costs enable them to charge 
lower freight rates than their Canadian competitors. A 
change in regulations that would eliminate British ships 
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from the coasting trade would benefit Canadian ship- 
builders and ship owners to the detriment of the Newfound- 
land economy. Certain Newfoundland industries would be 
directly affected through higher transportation costs on 
their products; and higher rates on inbound consumer 
goods would likely raise the cost of living in the province. 
Wooden schooners basically designed for fishing are per- 
forming a large part of the freighting service in the local 
coasting trade. These vessels require systematic replace- 
ment by craft of improved design. 

A detailed investigation of the character and function 
of the customs ports reveals that some are soundly based 
economically and are expanding their shipping activities, 
while others are experiencing pronounced decline. Among 
the flourishing ports are those that are transportation and 
trading centers and others originating pulp, paper and ore 
shipments. Ports primarily dependent on the dried cod- 
fish industry are losing importance in the shipping trade. 

Prospects for future growth of the shipping trade are 
quite favorable because expanding population and the gen- 
eral prosperity of the province will lead to enlarged re- 
quirements for consumer goods. Also, increased produc- 
tivity based on forest and mineral resources will provide 
greater outbound tonnages. 

Microfilm $2.75; Xerox $9.60. 211 pages. 


AVERAGE SLOPE: A MORPHOMETRIC INDEX 
USEFUL IN ANALYZING AREAL VARIATIONS OF 
AGRICULTURAL PRODUCTIVITY, AS APPLIED 
TO THE STATE OF OHIO 


(L. C. Card No. Mic 58-7083) 


Woodford McDowell Garrigus, Ph.D. 
Clark University, 1958 


Average slope as a means of quantifying areal relief 
has not met with general approval among geographers in 
recent years. One reason for this appears to be the fact 
that little significant geographic application has been found 
for average slope measurements. It is the ultimate pur- 
pose of this study to show that such measurements can be 
useful in analyzing areal variations of agricultural produc- 
tivity. 

Average slope is a morphometric index quantifying one 
characteristic of areal relief: roughness of terrain. The 
roughness of a particular areal unit is important in con- 
nection with agricultural productivity because high per- 
acre productivity for the unit as a whole typically requires 
the effective utilization of a high proportion of its area. 
Increased roughness indicates increased steepness and/or 
prevalence of slope. The net result is generally a reduc- 
tion in the proportion of land that can be effectively utilized 
for high-value agricultural production; hence, a lower over- 
all productivity is likely to prevail. | 

Fundamentally this is because the geologic processes 
of denudation are commonly more active on steeper slopes; 
thus, other things being equal, soils are thinner, coarser, 
and less well supplied with the end products of weathering, 
especially soil colloids. Thus they are less useful to most 
forms of agriculture. Agricultural usage tends to acceler- 
ate denudational removal of soil, leading to continued re- 
duction of productivity on slopes. 





For these and other reasons increased roughness in ag- 
ricultural‘regions may be accompanied by lowered agri- 
cultural productivity. To demonstrate this relationship in 
Ohio the following procedure was employed. Average slope 
values for the counties of Ohio were determined from the 
USGS fifteen-minute topographic sheets, using an adapta- 
tion of the Wentworth method. Local relief, or maximum 
elevation difference within small areal units, is sometimes 
used as a roughness index, but this index is shown to mis- 
represent grossly the true roughness in some parts of Ohio. 
County agricultural productivity indexes were derived 
chiefly from 1950 census date. Most indexes were interms 
of values per acre such as value of crops harvested per 
acre of county land area. 

The relationship between roughness and productivity in 
Ohio is then demonstrated graphically by means of scatter 
diagrams. On each diagram all the counties are repre- 
sented by labelled points located so as to satisfy both the 
roughness and the productivity indexes. No further statis- 
tical procedures are utilized, the diagrams being sufficient 
for the purpose, which is to show that average slope meas- 
urements can be useful in analyzing areal variations of ag- 
ricultural productivity. 

The diagrams reveal a striking relationship and indi- 
cate that roughness is a very important factor in the areal 
variations of productivity in Ohio. The important point is 
that, although most counties conform rather well so far as 
the overall relationship is concerned, many do not. Atten- 
tion is immediately drawn to the non-conforming counties, 
and the exceptionally strong influence of factors other than 
roughness becomes evident. Most of these roughness - 
productivity anomalies are caused by unusual soil condi- 
tions. Some are related to unusual social or economic con- 
ditions, to peculiarities of historical development, or to 
other factors. 

Thus the diagrams, which are made possible by aver- 
age Slope measurements, serve to focus attention on other 
factors in agricultural productivity. Directed research can 
then seek to disclose what these factors are and why they 
are unusually effective in some counties. Such research 
is carried out in the study. In certain cases no adequate 
causes of anomaly could be found, but the diagrams have 
nevertheless been of use in pointing up the opportunity for 
still further research. 

It is concluded that average slope has proven to be a 
useful index in analyzing areal variations of agricultural 
productivity at least as applied to the state of Ohio. 

Microfilm $3.80; Xerox $12.80. 295 pages. 


THE HISTORICAL GEOGRAPHY OF POPULATION 
IN MAHASKA, MARION, AND 
MONROE COUNTIES IN IOWA 


(L. C. Card No. Mic 58-5828) 


Harriet Mildred Heusinkveld, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Harold H. McCarty 


The very different distributions of population as well 
as the varying numbers of people within a three-county 
area in south central Iowa at three different times in its 
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history - 1870, 1910, and 1950 - are analyzed in an attempt 
.to find reasons for these differences. 

Comparisons of population changes were made with 
state and national changes in order to find whether this 
particular area was similar in its population trends to the 
larger areas or whether there were factors within the area 
causing it to follow somewhat different patterns. 

In 1870, the area had a dense rural population as com- 
pared with the rest of Iowa. Counties along the Des Moines 
River as well as townships within these counties were found 
to be heavily populated. Timber, water supply, transport, 
power, and ease of working the timbered land with the ma- 
chinery available seemed to be of greater importance than 
excellence of soil. One ethnic group, the Holland immi- 
grants, who came from a different background and who had 
more capital than most settlers, deliberately chose the 
prairie lands. 

_ Most of the population in 1870 lived on small farms and 
were somewhat self-sufficing communities with little op- 
portunity for trade. Manufacturing industries used local 
raw materials and made goods for the local market. 

By 1910, railroad transportation had made possible the 
exploitation of the coal deposits of the area. This area was 
the chief coal producing area in Iowa, and population was 
larger than ever before or since. 

As assessed by 1910 standards, the timbered lands were 
no longer the most desirable agricultural lands. Town- 
ships along the river had lost considerable population but 
still ranked high as compared to other agricultural town- 
ships. The original division of the land into small plots 
seemed to work for the continuance of small farms and 
dense rural populations. Value of farmland compared well 
with the rest of Iowa. 

By the 1950’s, the population of the area was consider- 
ably smaller than in 1910, largely because of the decline 
of coal mining and railroading. The resources of the area 
seemed comparatively poorer than at either of the previous 
periods. Mechanized farming had eliminated some of the 
land once considered good for crops. Furthermore, the 
soil had become eroded and in places underlain by claypan. 
Coal was being mined only where it could be cheaply done 
by strip mining methods. 

The population was larger than the resources would 
seem to warrant. It seemed that when new opportunities 
for economic endeavor were presented, the response in the 
form of influx of population was rapid, but that when the op- 
portunities were withdrawn, population did not leave the 
area nearly as rapidly. Automobile transportation made it 
possible for many people to maintain residence in the area 
while working elsewhere. 

Former coal miners and farmers helped to swell the 
urban populations, which accounted for almost one-half of 
the total population. Farmers needed a larger urban popu- 
lation to supply their needs than formerly. Manufacturing 
profited by the surplus labor supply. Basic urban eco- 
nomic activities (as opposed to nonbasic) were necessary 
if present population numbers were to be maintained. 

It seemed that the factors associated with the numbers 
and distribution of population throughout this area in any 
given period were: environmental and human resources, 
cultural backgrounds of the people, time of settlement, eco- 
nomic history, inertia, and technological status of the na- 
tion. Microfilm $4.25; Xerox $14.00. 322 pages. 





THE URBAN GEOGRAPHY OF JAFFNA 
(L. C. Card No. Mic 58-7088) 


William Luther Jeyasingham, Ph.D. 
Clark University, 1958 


This study of Jaffna is the first that has been made in 
Ceylon applying current concepts of urban geography to a 
city with a culture different from that of the European type. 

Jaffna is an oriental city with a population of over 
80,000 people, situated in North Ceylon. It serves a low- 
land region with tropical climate and seasonal rainfall. 
The city reflects many aspects of the life and culture of 
the Dravidian people who occupied the northern part of 
Ceylon from very early times. Within the last four anda 
half centuries this region has come into contact with three 
European powers; the Portuguese, the Dutch and the Brit- 
ish who ruled one after the other, each for nearly one and 
a half centuries. These nationalities left their imprints 
on the physical and cultural landscape of the region. A 
small group descending from the early Arab traders who 
moved into Ceylon via South India have become permanent 
settlers of the city and call themselves Muslims. There 
are also transitory populations of Sinhalese and Indian 
Tamils. 

The intrinsic merits of the site of the city together with 
the development of transportation, accelerated the growth 
of Jaffna in the middle of the Twentieth Century. To match 
the changes that have taken place in the life and culture of 
the inhabitants of this region the city has expanded its com- 
mercial, institutional, residential and transportational func- 
tions. However, all of these have not developed to the de-. 
gree that they would in a western city of the same size. 
Physical growth, because of geological and cultural handi- 
caps, has been horizontal and not vertical. Some sections 
of Jaffna look like villages and reflect the low economic 
and cultural status of the residents in those parts. Map- 
ping of the quality of neighborhoods has been determined 
by using house types, electricity and radio usage. 

The city has hardly any noteworthy manufacturing ac- 
tivities except the making of gold jewelry which supplies 
local cultural tastes. However, the importance of the city 
lies in the institutional functions it performs through edu- 
cational institutions, the provincial hospital, the govern- 
ment offices, and the places of worship. The policy of the 
new government to decentralize administrative and health 
Services, and to impart education in the mother tongue will 
help Jaffna to strengthen this function further. Recrea- 
tional services rendered by the city are only through a few 
movie theaters. School sports and dramatics activities to- 
gether with religious and social festivals provide the major 
part of the recreation for the people. 

Although advances in transportation have been one of 
the prime causes for growth and development of the city, 
the transportational facilities within the city need much 
improvement. The organization of inter-regional trans- 
port, the widening of roads with pavements for pedestrian 
traffic, and the providing of parking places are presently 
a need for the city. Jaffna’s port played an important part 
from the very early times to the Second World War. The 
importation of food stuffs through Jaffna ceased when the 
government became the chief importer. Today Jaffna ex- 
ports tobacco to Travancore and imports tiles from South 
India. 

Jaffna is supported by regions of diverse characteristics 
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which this dissertation carefully analyzes from a geograph- 
ical standpoint. The service areas of the city have been 
demarkated through a study of food supply, banking and 
transportation services, and service and administrative 
zones. The results show three expanding servicing zones; 
first a commutors’ zone determined by the time-accessi- 
bility factor, a second zone determined by locational and 
primary administrative considerations, and finally a larger 
zone determined by secondary administrative and cultural 
considerations. 

Microfilm $3.50; Xerox $12.00. 271 pages. 


COMPARATIVE AGRICULTURAL GEOGRAPHY 
OF EAST PAKISTAN AND LOUISIANA 


(L. C. Card No. Mic 58-7336) 


Fazle Karim Khan, Ph.D. 
Louisiana State University, 1958 
Supervisor: Professor William G. McIntire 

East Pakistan and Louisiana exhibit marked physical 
similarities but have conspicuous cultural contrasts. 
Physically, both areas have Tertiary hills, Pleistocene 
terraces, Recent flood plains and numerous rivers. Ex- 
tensive flood plains and Pleistocene terraces in both locali- 
ties are potentially great agricultural regions. The latitudi- 
nal position of the two areas are similar but East Pakistan 
lies in the path of tropical monsoonal storms. As a result 
of its geographical position and because of the migration of 
the equatorial trough northward in the summer East Paki- 
stan has heavy summer rain and dry frostless winters. 
Louisiana experiences winter cyclonic storms and summer 
tropical storms. Rainfall is evenly distributed throughout 
the year and frosts and cold winters are common. 

In two areas with so many physical parallels it might 
be assumed that agricultural practices would also be simi- 
lar. However, cultural heritages of the two areas are vastly 
different and they are the determining factors in the con- 
trasting agricultural landscape. 

Culturally, East Pakistan is an oriental country pre- 
dominantly inhabited by Muslims and Hindus. Itisa densely 
populated land with traditions deeply rooted in the past. 
Louisiana is primarily inhabited by Christians of European 
extraction. Historically, it is a new land and has not had 
time to develop a strong inherited culture. Compared with 
East Pakistan, it is sparsely settled. 

Although the New World Revolution spread to East Paki- 
stan by the British, its influence on rural farming prac- 
tices was negligible. The Pakistani farmer uses the same 
primitive implements used in the area for centuries. Gen- 
erations of inheritance rights have divided and subdivided 
the land into small parcels that average 2.07 acres per 
farmer. The full effects of the Agricultural Revolution are 
noticeable in Louisiana agriculture. Farms are large (av- 
erage size 72.2 acres) and are primarily mechanized. 

The value systems of the two areas dictates the types 
of crops grown and farming practices in both regions. Dib- 
ble and plow farming is practiced on a subsistence basis in 
East Pakistan. Vegetables and grains are basic ingredi- 
ents in man’s diet both because of taboos against eating 
meat and because the heavily populated land will produce 





more vegetable food per acre than will animal pasture 
land. Rice, pulses and oilseeds are important staple foods 
and supply the largest per cent of protein and fat needed 
in the diet. 

The Louisiana farmer grows commercial crops on a 
large scale. Irrigation, which is insignificant in East Paki- 
stan, is an important element in the agricultural practices 
of the state. Animals, grown for meat and dairy products, 
are one of the chief income sources on Louisiana farms. 
Farming methods have advanced with changing and im- 
proving technology in all phases of human life. Unlike his 
Pakistani counterpart, he is not of necessity tied to a few 
acres of land and is not so greatly influenced by ties with 
the past. 

East Pakistan field work for this study was conducted 
during a five year period. Detailed surveys of numerous 
villages were made. Louisiana field work was carried on 
for one year and different types of farms and farm prac- 
tices were studied. 

Microfilm $3.80; Xerox $12.80. 293 pages. 


THE WILLAMETTE VALLEY 
(L. C. Card No. Mic 58-7093) 


Wilfred Gervais Myatt, Ph.D. 
Clark University, 1958 


The Willamette Valley is the Basin of the Northward 
flowing Willamette River lying between the Oregon Coast 
Range on the west and the Cascade Mountains on the east. 
This drainage basin is approximately 150 miles from north 
to south and 75 miles east and west and has an area of 
about 11,200 square miles, of which nearly 3,500 square 
miles are on the valley floor. This is the only sizeable 
humid lowland in the state. Here is the home of two-thirds 
of Oregon’s people, its large cities and its administrative 
center. 

The rainfall is moderate, temperatures are mild, and 
there is a growing season of over six months. The eleva- 
tions are low and the surface is smooth to rolling. These 
factors, coupled with soils that are generally favorable to 
agriculture, will serve to indicate why the farmlands of the 
valley produce 40% of the state’s farm income from a di- 
versified agricultural base. A number of food processing 
industries have developed to handle the commercial crop 
production. 

On the slopes of the Valley are large mature timber 
reserves. Due to the climatic conditions favorable to the 
growth of Douglas Fir this area has been, and will con- 
tinue to be one of the major areas of lumber production. 
Timber logged from these slopes moves mainly to the val- 
ley floor where most of the forest processing plants are 
located. Here are found the sawmills, pulp and paper 
mills, and the veneer and plywood plants close to good 
transportation, water, supplies, and a labor reservoir. 

The valley is a corridor running in a north-south direc- 
tion providing a natural avenue for road and rail transpor- 
tation routes from western Washington to California. A 
well laid out road system serves all parts of the area and 
in addition provides access to the ocean beaches through 
the low passes of the Coast Range, and to the interior by 
means of the higher passes of the Cascades. 
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Supported by the resources of forest and agriculture, 
. favorable climate, central location between the Pacific 
Coast States, well developed road, rail and water transpor- 
tation facilities, this region will continue to grow. Resi- 
dents and tourists alike are able to enjoy the beauty of 
mountains, lakes, streams and the proximity of ocean 
beaches, all of which provide ideal facilities for fishing, 
hunting and recreation, as well as additional revenue which 
adds to the general economy. 

Microfilm $3.30; Xerox $11.20. 253 pages. 


AGRICULTURAL DEVELOPMENT REGIONS 
AND SUBREGIONS OF PUERTO RICO 


(L. C. Card No. Mic 58-5786) 


Carl Laverne Swisher, Ph.D. 
Northwestern University, 1958 


Puerto Rico’s festering problem of too many people on 
too little land has directed attention to the need for re- 
search on the capability and use of land. Since 1950, the 
physical characteristics and use of land have been mapped 
for the entire island, and approximately twenty doctoral 
dissertations, as well as other research papers, have de- 
rived from the data thus assembled. The need remained, 
however, for an appraisal of land use on an island-wide 
basis--a study aimed toward ascertaining the location, 
type, and intensity of problems of land use throughout the 
island. This need has been filled, in part, by an examina- 
tion of physical characteristics and land use within the ag- 
ricultural development regions and subregions of Puerto 
Rico. 

Within a regional framework of reference an analysis 
is made of the suitability of the uses made of land having 
specified physical characteristics, and recommendations 
are set forth for adjusting land use to conform with natural 
conditions. Suitability of land use is determined according 
to whether or not such use contributes to the goal of per- 
manent, high level agricultural production. Emphasis is 
placed upon maintaining those uses which afford adequate 
protection to the soil. Suggestions are made as to the eco- 
nomic feasibility of initiating recommended changes in the 
use of agricultural land. Paramountly, an attempt is made 
to show where, how, and to what extent agricultural land in 
Puerto Rico may be said to be misused. 

The misuse of land in Puerto Rico is revealed as form- 
ing certain broad patterns, which appear to be mostclosely 
related to topographic conditions. This is not a straight 
line relationship, however, wherein problems are least on 
flat land and greatest on steepest slopes. Rather, the mis- 
use of land is greatest in steep foothills and decreases both 
in mountainous areas and on the plains. In each of the foot- 
hill subregions more than one-half the land is devoted to 
uses unsuited to existing physical conditions. In the plains 
as little as one-tenth the land may be used improperly. The 
mountainous subregions have one-quarter to two-fifths of 
their area in unsuitable uses. The foothills, rather than 
the mountains, present the greatest problems in land use 
in Puerto Rico--a finding probably contrary to general be- 
lief. Microfilm $5.65; Xerox $20.00. 442 pages. 





ORIGINAL SURVEY AND LAND SUBDIVISION 
IN RURAL OHIO 


(L. C. Card No. Mic 58-7542) 


Norman Joseph William Thrower, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Arthur H, Robinson 


Ohio is a meeting place of contrasting methods of land 
subdivision; both systematic and unsystematic cadastral 
Surveys were undertaken in this state. 

Unsystematic survey (metes and bounds) has been used 
over most of the settled areas of the earth, including the 
original thirteen states of the United States. In this type 
of land subdivision, the courses of boundary lines are un- 
related to one another. Unsystematic surveys were em- 
ployed in Ohio lands granted to Virginia Revolutionary War 
veterans in the area known as the Virginia Military Dis- 
trict, which comprises about 1/6 of the present land of 
Ohio. The remainder of the state was subdivided in a sys- 
tematic fashion, i.e., the courses of primary boundary 
lines bear a strict relation to one another. From area to 
area in the systematically-surveyed sections of Ohio there 
are variations in the character of cadastral surveys, but 
all are alike in that regularly-spaced fundamental survey 
lines oriented in predominantly cardinal directions enclose 
essentially square areas. These units, called townships, 
each bear a unique number and are usually subdivided into 
mile-Square sections. Refinements of the United States 
rectangular survey system, ultimately employed over most 
of the public domain west of Ohio, were worked out as the 
result of experience in land subdivision in that state. 

In an effort to discover the effect of cadastral survey 
upon the land, administrative boundaries were first ex- 
amined. It was found that in systematically-surveyed Ohio, 
county and civil township boundaries are usually coincident 
with survey lines, while little correspondence exists be- 
tween administrative and cadastral lines in the Virginia 
Military District. 

In the remainder of the study, attention is focussed 
upon two example areas of 100 square miles each: one (U) 
in the unsystematically-surveyed Virginia Military Dis- 
trict; and the other (S) from north-west Ohio, the only 
area in the state in which land subdivision conforms in all 
respects to the national system. Although different in 
basic land subdivision, areas U and S are alike in other 
physical and cultural characteristics (relief, climate, pop- 
ulation, agriculture, etc.). All the land in example areas 
U and S was owned and occupied by 1875; various land 
characteristics at this date and 1955 were examined. 

At both periods, most properties in S were simple pro- 
portions of the section, while in U no particular size cate- 
gory predominated. Properties at the periphery of town- 
ships and counties, in U, were severed by civil boundaries; 
almost all properties terminated at such boundaries in §. 
The control exercised by contrasting surveys is also evi- 
dent in contemporary field boundaries. 

Other features examined include road patterns. In 1875 
and 1955 road density was much greater in S where most 
roads follow section lines, than in U where there is little 
coincidence between fundamental survey and transporta- 
tion lines. There are more large bridges in S than in U 
where roads are better adjusted to the stream pattern. At 
both the earlier and the later date there was less sever- 
ance of properties by roads in S than in U. 
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It is concluded that the character of the contemporary 
landscape owes a good deal to the choice of an original sys- 
tem of cadastral survey. The investigation does not lead 
to any firm general conclusions as to the superiority of one 
type of survey over another. The rectangular survey of the 
United States facilitated occupance but imposed a strait 
jacket over the land. Most obvious among the disadvan- 
tages likely to result from unsystematic survey is the lack 
of precision in boundary demarcation which has led to much 
litigation. A method of cadastral survey embodying the 
best features of systematic and metes and bounds surveys 
would approach the ideal. 

Microfilm $2.50; Xerox $8.80. 192 pages. 


THE CENTRAL BUSINESS DISTRICT OF 
THE BRITISH CITY WITH SPECIAL 
RE FERENCE TO NOTTINGHAM 


(L. C. Card No. Mic 58-7096) 


Jean Barbara Laing Vance, Ph.D. 
Clark University, 1958 


This study is an attempt to describe the concentration 
of commercial activities in the center of a British city and 
to compare this area with its American counterpart. The 
main problem is to suggest a method of defining the central 
business district which may readily be applied in other 
British cities. The city of Nottingham is particularly suited 
to such a pilot study as it has a stable, well-defined central 
focus in the Market Square. 

A detailed picture of land and building use in the broad 
central sector of the city is first presented. A series of 
maps portrays the detailed commercial and physical struc- 
ture of the central area and shows the contrasts with ad- 
jacent city regions. In order to analyze the relative inten- 
sity of use within the core area and its margins, the floor 
space use of central blocks is computed and a pattern of 
concentration of commercial activity emerges. It isappar- 
ent that some segregation of activities exists, and this is 
described by means of an account of selected shop and of- 
fice locations in relation to the city center. A pattern of 
intensity of use diminishing from a central peak is estab- 
lished and attention is given to the fringe of this core, both 
in its commercial and physical aspects. The boundary zone 
is analyzed, and related in function to the main commercial 
concentration. Accounts of the evolution of the centralarea, 
its past and present forms, and relationship to the total city 
in terms of population and transportation conclude this 
phase of the study. 

Having analyzed the central area of Nottingham, the 
final task is to use the information so gathered to define 
the central business district. The Murphy and Vance 
method of CBD delimitation, evolved in the study of nine 
American cities, is applied and the resultant Nottingham 
CBD compared with those for the American cities. The 
identicai application of one technique is the only basis for 
such a comparison, and the results from this suggest some 
striking contrasts between the CBD in the British and Amer- 
ican city. The second phase of the synthesis is to put for- 
ward a method of defining the central business district par- 
ticularly suited to the special conditions of the British city. 
It appears that some features of the Nottingham CBD may 





be explained in terms of differences between the intensity 
of commercial activity in Britain and the United States, or 
in terms of the over-all settlement pattern, or in inconsis- 
tencies apparent in the application of a technique evolved 
in the study of American cities to a British city. A final 
method of delimitation is suggested and the Nottingham 
central business district mapped by a line boundary. The 
conclusion is that the central business district in Notting- 
ham results from a radically smaller central business dis- 
trict function and a somewhat diminished range of central 
activities. Microfilm $3.00; Xerox $10.20. 230 pages. 


CHINESE PEOPLE AND CHINATOWN 
IN NEW YORK CITY 


(L. C. Card No. Mic 58-7097) 


Cheng Tsu Wu, Ph.D. 
Clark University, 1958 


The Chinese in New York City, despite half a century 
of residence, remain a very distinctive cultural group, 
hardly acculturated with the American community. China- 
town is like a Chinese cultural island in the heart of the 
crowded borough of Manhattan in New York City. For years 
Chinatown has aroused the curiosity of Americans. Why 
do the Chinese remain unassimilated into the American 
community? Where do Chinese reside in this big city, and 
how do they make a living? What is the importance of 
Chinatown to the Chinese as well as to New Yorkers? 
These questions are treated in this study, particularly 
from a geographical point of view. In addition to mapping 
and analyzing the distribution of the Chinese population in 
New York City, Chinatown has been Selected for special 
study and description of its areal phenomena and functions. 

As a result of an anti-Chinese campaign on the west 
coast, Chinese began to come to New York City in the 
1880’s. The consequence of that campaign followed by an 
Exclusion Law directed at Chinese labor has directly ef- 
fected many characteristics of the Chinese population in 
New York City. 

Composition of the Chinese population is dominated by 
a middle-age male group. Size of the population appears 
to be far in excess of the number reported in census rec- 
ords, because of the existence of a large number of ille- 
gally entering immigrants. Hand-laundries and Chinese 
restaurants furnish the major Chinese occupations. 

The distribution of Chinese in New York City is char- 
acterized locally by heavy concentration beyond which there 
is wide dispersion. More than 70% of the Chinese are lo- 
cated in Manhattan, the remainder are scattered in the 
Bronx, Brooklyn, Queens, and Staten Island. 

Among various factors controlling the distribution of 
Chinese in New York City, monthly rent shows significant 
facts in this study. About 80% of the Chinese in Manhattan 
live in the low rent area; and they are found associated 
with themselves in the highest degree. 

Chinatown, as analyzed in this study, is a district char- 
acterized by the exhibition of Chinese culture. The distri- 
bution of this phenomenon was measured by counting per- 
centages of Chinese stores and institutions on street fronts 
in each block. On this basis the domain of Chinatown and 
its direction of expansion has been mapped. 
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Chinatown plays an important role as a nodal area for 
the Chinese in New York City. The nodality was analyzed 
in this study from social, economic, political and cultural 
aspects. | 

Chinatown is well known as an interesting sightseeing 
attraction, which has contributed much to the tourist indus- 
try of the New York City. Nevertheless, the poor housing 
conditions within Chinatown present an urgent problem to 
the City. Any proposal for slum clearance in Chinatown 
must take into consideration the maintainence of China- 
town’s functions for the Chinese people, and the preserva- 





tion of Chinese cultural phenomena for promoting the tour- 
ist industry of New York City. 

The writer believes that the peculiarities of distribu- 
tion and composition of the Chinese population in New York 
City accounts for the slow acculturation by the Chinese. 
Should the factors effecting these peculiarities be elimi- 
nated, the Chinese in New York City would tend to become 


assimilated with the American community. Special func- 


tions of Chinatown would then gradually diminish, but the 
cultural phenomena of Chinatown would still contribute to 
the tourist industry of New York City. 

Microfilm $2.00; Xerox $6.20. 128 pages. 
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THE POLE TIDE 
(L. C. Card No. Mic 58-7493) 


Richard August Haubrich, Jr., Ph.D. 
The University of Wisconsin, 1958 


About 10,000 mean monthly values of sea level from 
eleven tide stations have been analyzed by the method of 
Tukey to obtain the power spectra. A fourteen month “pole 
tide” corresponding to the Earth’s free nutation is clearly 
indicated for three stations. The average pole tide for all 
stations gives an amplitude twice that predicted by equilib- 
rium theory. A detailed examination of the equilibrium 
theory does not remove the discrepancy. The width of the 
14-month spectral peak in the oceans is far narrower than 
the width of the corresponding latitude spectral peak. 

Microfilm $2.00; Xerox $6.60. 140 pages. 


THE BRACHIOPODA OF ‘THE OSWAYO AND KNAPP 
FORMATIONS OF THE PENN-YORK EMBAYMENT 


(L. C. Card No. Mic 58-7629) 


Frank Delno Holland, Jr., Ph.D. 
University of Cincinnati, 1958 


The abundant brachiopod faunas of the Oswayo and Knapp 
formations occurring in the marine phase of the great 
Devono- Mississippian or *Catskill” Deltaic Plain of the 
Penn- York Embayment are reevaluated in order to deter- 
mine the proper placing of the systemic boundary between 
the Devonian and the Mississippian. The brachiopods were 
collected principally in northwestern Pennsylvania from 
the Oswayo and Knapp formations of the Big Bend magna- 
facies in order to minimize facieological differences. The 
Tidioute shale, previously thought to overlie the Knapp, is 
believed to belong to the next western magnafacies, the 
Chagrin; and brachiopods of this formation were collected 
where it interfingers with the Knapp. 

In all, 47 species, subspecies, and morphological vari- 
ants are described. These are classified into 25 unques- 
tioned species, grouped into 17 genera of which one is new. 





One new subgenus is also described. Of the 25 species oc- 
curring in these formations, 15 are new. With the system- 
atic description of each form, wherever practical, the phy- 
logeny of the form and its world-wide affinities are dis- 
cussed. 

Based upon differences in lithology, the presence of a 
Slight disconformity, and upon considerable differences in 
the brachiopod faunas including (1) diminution in number 
and variety of forms in some genera, (2) first occurrence 
or rapid expansion of other genera which could be Devonian 
as well as Mississippian, (3) first occurrence in the Knapp 
of common Mississippian genera, and (4) considerable dif- 
ferences in the faunas due to the addition of new species in 
the Knapp and Tidioute, the writer concludes that the De- 
vonian- Mississippian boundary is correctly placed between 
the Oswayo and Knapp formations in the southwestern New 
York-northwestern Pennsylvania sector of the Penn- York 
Embayment. Microfilm $6.90; Xerox $24.20. 543 pages. 


LOWER AND MIDDLE ORDOVICIAN STRATIGRAPHY 
IN EASTERN AND CENTRAL NEVADA 


(L. C. Card No. Mic 58-7044) 


James Diller Lowell, Ph.D. 
Columbia University, 1958 


The Pogonip group (Canadian and Chazyan) and the for- 
mations directly overlying it have been studied in eastern 
and central Nevada, an area which, in Ordovician time, lay 
in the Millard Belt of the Cordilleran geosyncline. Shallow 
water carbonate deposition that prevailed in late Cambrian 
time persisted in the region through early Ordovician. 

Five divisions, the Lower Limestone member, Middle 
Limestone member, Upper Limestone member, Kanosh, 
and Lehman formation, are recognized in eastern Nevada. 
The Lehman is overlain by the Eureka quartzite. The 
Goodwin limestone, Ninemile formation, and Antelope Val- 
ley limestone comprise the Pogonip group in the Antelope 
Valley region of central Nevada. Trilobites and brachio- 
pods enable correlations of the divisions of the Pogonip to 
be made within and between eastern and central Nevada 
and eastward into Utah. 
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The Antelope Valley limestone is overlain by shales, 
siltstones, and limestones of the Copenhagen formation 
which may have been deposited in a local basin subsiding 
intermittently within the Millard Belt from late Chazyan 
through medial Trentonian time. The Copenhagen is over- 
lain by the Eureka quartzite. Throughout much of eastern 
and central Nevada the thickness of the interval from the 
top of the Cambrian to the top of the Eureka is quite con- 
stant at 4000 feet. 

Westward in the Toquima and Toiyabe ranges Pogonip 
carbonates are overthrust by argillites, siltstones, gray- 
wackes, cherts, and volcanic rocks of partially equivalent 
age which accumulated in the Fraser Belt to the west. Part 
of the Pogonip group is preserved in different thrust se- 
quences in the Toquima Range. Overlying the Pogonip in- 
terruptedly in one of the sequences is a limestone forma- 
tion which is correlative with the Copenhagen formation. 
The Pogonip is overlain unconformably in other thrust 
slices by various Silurian formations, the Eureka quart- 
zite being absent. 

In the Toquima Range the Pogonip can be traced into a 
deeper water, graptolite-bearing siltstone-shale-limestone 
facies that is transitional between rocks of the Millard Belt 
to the east and rocks of the Fraser Belt to the west. This 
transitional facies which is at least several hundred feet 
thick is also present in the southern part of the Toiyabe 
Range and probably in the Manhattan District in the south- 
ern part of the Toquima Range. The rocks of the transi- 
tional facies were warped and eroded prior to the deposi- 
tion of the overlying Silurian formation so that horizons 
ranging in age from Canadian through Cincinnatian are ex- 
posed. The transitional facies spans most of the time in 
which the Pogonip, Copenhagen formation, and Eureka 
quartzite were deposited farther east. 


Pogonip outcrops along the west side of the Toiyabe 
Range south of Austin represent the westernmost known 
exposures of the Millard Belt carbonate facies in that lati- 


tude. Microfilm $2.00; Xerox $6.00. 123 pages. 


PETROGRAPHIC STUDY OF THE SANDSTONES 
OF THE JACKFORK GROUP, OUACHITA 
MOUNTAINS, SOUTHEASTERN OKLAHOMA 


(L. C. Card No. Mic 58-5366) 


Frank Joseph Moretti, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Lewis M. Cline 


This study is based on samples collected from the only 
two complete, unfaulted sections of the Jackfork group in 
the central Ouachita Mountains. Its purpose has been two- 
fold: 1) to gather data pertinent to the environment of de- 
position of the sandstones, and 2) to study the cohesion of 
the sandstones from the point of view of its causes, factors 
controlling it, and its possible implications about post- 
depositional history. 

The procedure has been largely petrographic, and has 
included: 1) mechanical stage size analysis of selected 
samples; 2) qualitative and semi-quantitative determina- 
tion of mineralogy, including a sodium cobaltinitrite stain 
technique for determination of potash feldspar content; 3) 





study of overgrowth development, interlocking phenomena, 
and effects of corrosion. Loose grain studies could not 

be undertaken due to the cohesion of most of the sand- 
stones, since disaggregation could be achieved only by 
crushing, thereby destroying grain shapes and surface fea- 
tures. Petrographic study was supplemented by field ob- 
servation of bedding features, primary structures, and un- 
dersurface markings. . 

It was observed that: 1) all the sandstones are well- 
sorted, and very few fall outside the medium sand size 
range, but these two parameters vary unsystematically 
throughout the section and are not related to one another; 
2) potash feldspar content approaches 10% in some sand- 
stones while total feldspar approaches 20%, and much of 
it is very fresh; 3) lithic grains are present to some ex- 
tent in every sandstone studied, and are almost entirely 
metamorphic in origin, including a high proportion of 
schist fragments; 4) the cement is largely detrital, varies 
in amount from 0 to 25% from one sandstone to another 
and is often patchy in distribution within individual sand- 
stones; 5) secondary overgrowths are quite common 
throughout the section; 6) interlocking between grains (in- 
cluding embayment and intersuturing) is very common, 
often involves secondary overgrowths, and bears an in- 
verse relation to cement content; 7) corrosion of quartz 
grains occurs in sandstones containing clay cement; 8) the 
presence of opal in the chert horizons and of plant frag- 
ments and asphaltic residue in the sandstones indicates 
the essential absence of dynamic metamorphic effects; 9) 
a large proportion of the sandstone units occur as thin 
(6"-8") well-delineated beds, often in groups of a dozen or 
more, with no gradation to the enclosing shales; 10) small- 
scale cross-bedding, intrastratal contortion, and ripple 
marks occur, the latter very sparingly; 11) undersurface 
markings in general possess linearity which is maintained 
from surface to surface throughout the section; 12) there 
is no progressive or cyclical variation in the lithology of 
successive units. 

It has been concluded that these sandstones are the re- 
sult of mass transfer of clastic material by turbid flow 
from a shelf or marine terrace environment into an ad- 
joining basin or trough. Thus the lithology of the sand- 
stones reflects the nature of the material transferred, 
which in turn is determined by the variability and dyna- 
mism of the shelf environment, whereas the primary struc- 
tures, thickness of beds, areal extent, and undersurface 
markings are the direct result of turbid flow action and of 
subsequent deposition of the clastic load. It is suggested 
that the high proportion of constituents of metaporphic 
origin, environment of deposition and geographic relation 
to the time-equivalent portions of the Caney shale are in- 
dicative of a southerly rather than northerly source for 
the Jackfork group. 

The absence of metamorphism leads the author to con- 
clude that overgrowth development, interlocking and cor- 
rosion are phenomena which in these sandstones have oc- 
curred primarily in response to simple load by burial. 

Microfilm $2.00. Xerox $6.40. 135 pages. 
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CENOZOIC GEOLOGY IN THE VICINITY 
OF CARLIN, NEVADA 


(L. C. Card No. Mic 58-7049) 


Jerome Regnier, Ph.D. 
Columbia University, 1958 


The Cenozoic sequence in the vicinity of Carlin, north- 
eastern Nevada, is composed of the following units, sepa- 
rated by erosional or slight angular unconformities: 1) 
thick sequence of volcanics ranging from rhyolite to basalt; 
diorite and granodiorite intrusives (early Tertiary ?); 2) 
1,700 feet of Paleozoic-pebble conglomerate and sandstone 
(Oligocene ?); 3) 700 feet of volcanic conglomerate and sand- 
stone, rhyolitic tuff, and limestone (late Oligocene-early 
Miocene ?); 4) 2,000 feet of pumice lapilli tuff, volcanic 
breccia, lava flows, conglomerate, rhyolitic tuff, diatomite, 
shale, and limestone (late Miocene); 5) 5,000 feet of rhyo- 
lite; 6) at least 600 feet of tuffaceous conglomerate and 
sandstone, rhyolitic and basaltic tuffs, diatomite, shale, 
and limestone (early Pliocene); 7) several thousand feet 
(?) of lacustrine clay, limestone, and rhyolitic ash with 
basin-border facies of conglomerate and fanglomerate 
(middle Pliocene-middle Pleistocene); 8) thin welded tuff 
(late Pleistocene). Units 4, 6, and 7 are dated by verte- 
brate fossils. 

Basin and Range faulting was active from late Miocene 
to Pleistocene and may have begun in Oligocene (?) time. 

Rhyolitic water-laid vitric tuffs are extensively altered 
to heulandite and erionite. The transformation seems to 
have taken place under the influence of the water of the 
lakes in which the ash was deposited. 

Microfilm $2.00; Xerox $5.60, 112 pages. 


THE GEOLOGY OF EVANGELINE AND 
ST. LANDRY PARISHES, LOUISIANA 


(L. C. Card No. Mic 58-7346) 


Gasper G. Varvaro, Ph.D. 
Louisiana State University, 1958 
Supervisors: Professors A. E. Sandberg 
and G. E. Murray 


Evangeline and St. Landry Parishes are located in South- 
west Louisiana in an area of prolific petroleum production 
from Tertiary sediments. Both surface and subsurface 
geological research have been carried out with the hope of 
stimulating further exploration for oil and gas. 

Physiographically these parishes are located in an area 
of Pleistocene and Recent surface sediments. The Pleisto- 
cene formations, the Montgomery and Prairie, crop out as 
coastwise and fluviatile terraces. The older Montgomery 
surface stands tapographically higher, slopes southward 
approximately 3 feet per mile, and is more greatly dis- 
sected than the younger Prairie. No initial surface fea- 
tures have been recognized on the Montgomery. The younger 
Prairie surface lies at a lower elevation and slopes south- 
ward approximately 1 to 1.5 feet per mile. It is relatively 
undissected and abundant initial surface features remain. 
The physiographic history is easily reconstructed. 





The Recent alluvial sediments lie at the lowest topo- 


graphic levels with gentle slopes of 0.5 to 0.8 feet per 
mile. Initial surface features are still very apparent. Evi- 
dences of both Red River and Mississippi River alluvia- 
tion appear. In the area of Red River alluviation, the Red 
River alluvial cone, the chronologic sequence of the many 
abandoned Red River courses is reconstructed. 

In drilling for oil, sediments ranging in age from Re- 
cent to Eocene are penetrated. These all dip gently south- 
ward. 

The Eocene Wilcox is composed chiefly of deltaic sands 
and silts and is a prolific oil producer in the northern part 
of the bi-parish area. 

The Eocene Claiborne is represented by two cycles of 
deposition, the Cane River-Sparta and the Cook Mountain- 
Cockfield cycles. The sandy deltaic facies of the Sparta 
and Cockfield formations thin and disappear downdip. 
These sands are important oil reservoirs in some fields 
in the area. 

Marine limes, marls, clays, and shales of the Eocene 
Jackson and Oligocene Vicksburg overlie the Claiborne 
and carry diagnostic Foraminifera. The Chickasawhay 
formation with its many Nodosaria sands in St. Landry 
Parish is an important oil producer. Updip these sands 
thicken and become part of the thickening mass of *Frio 
sands” of the lower Miocene. 

The Anahuac formation, a seaward thickening wedge of 
marine sediments, overlies the “Frio sands.” These in 
turn are overlain by the massive upper Catahoula sands 
and sands and shales of more continental nature upward 
through Recent sediments. 

Lithofacies study of the sand facies of the Marginulina 
and “Frio” sands indicates facies control by regional faults. 

Four fields produce in Evangeline Parish. In 1955 pro- 
duction ranked 24th in crude oil, 13th in condensate, 12th 
in casinghead gas, and 20th in natural gas of all parishes 
in Louisiana. Total accumulated production of oil and con- 
densate is 73,513,666 barrels and of natural and casing- 
head gas is 387,126,693 MCF. 

Fifteen fields produce in St. Landry Parish. In 1955 
production ranked 21st in crude oil, 1st in condensate, 13th 
in casinghead gas, and 15th in natural gas of all parishes 
in Louisiana. Total accumulated production of oil and con- 
densate is 85,456,469 barrels and of casinghead and natu- 
ral gas is 399,998,630 MCF. 

Caprock limestone was quarried at one time from the 
Pine Prairie dome. Gravel and sand are now being pro- 
duced from two large pits in Evangeline Parish. 

Surface water and ground water are other abundant re- 
sources. Clay deposits are widely distributed and may be 
used for brick and tile. 

Microfilm $5.25; Xerox $18.80. 412 pages. 








JURASSIC MICROFAUNAS FROM 
SASKATCHEWAN, WESTERN CANADA 


(L. C. Card No. Mic 58-5263) 


John Hallett Wall, Ph.D. 


University of Missouri, 1958 
Supervisor: Raymond E, Peck 


Ninety-eight species and varieties belonging to 39 
genera of Foraminifera, and 34 species and varieties: 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





HEALTH 


SCIENCES 


1719 





representing 16 genera of Ostracoda are figured and de- 
scribed from the Middle and Upper Jurassic sediments of 
Saskatchewan. Thirteen species of Foraminifera and one 
ostracode species are proposed as new. 

The Jurassic stratigraphy of the western interior of the 
United States and Canada is summarized from the litera- 
ture to provide background for viewing the Saskatchewan 
Jurassic sequence in its regional relationship. The micro- 
faunas of this sequence are listed and attention is directed 
toward species restricted to various stratigraphic levels. 
The Shaunavon formation of Saskatchewan is believed to be 
correlative with the Piper and Sawtooth formations of Mon- 
tana which are Bathonian in age. The lower part of the 
lower member of the Vanguard formation is equivalent to 
the Rierdon formation of Montana and the Stockade Beaver 
shale member of the Sundance formation in the Black Hills 
area which are Callovian in age. The upper part of the 
lower member, the middle member, and the upper member 
of the Vanguard formation are collectively equated with the 
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STUDIES ON THE MEMBRANE FILTER 
TECHNIQUE AND ITS APPLICATION TO THE 
DETECTION OF COLIFORM ORGANISMS 
FROM WATER 


(L. C. Card No. Mic 58-7125) 


A. Marie McCarthy, Ph.D. 
Michigan State University, 1956 


A detailed study was made of the membrane filter tech- 
nique for the purpose of evaluating its usefulness in deter- 
mining the sanitary quality of water supplies. During this 
investigation certain technical problems arose, the con- 
sideration of which was essential to the application of this 
technique. Among those considered, the problem of mois- 
ture control was given special attention. 

Studies, using a pure culture of Escherichia coli, showed 
that a full recovery of these organisms could not be ob- 
tained with the membrane filter technique when EHC modi- 
fied Endo medium was employed. The need for a more Sat- 
isfactory selective medium was recognized and a search 
was undertaken in an attempt to formulate such a medium. 
Several different media formulations were compounded and 
tested. A medium was developed which was found superior 
to EHC modified Endo medium for the examination of cer- 
tain types of waters. This medium derived its selective 
action primarily from bile salts and incorporated brom 
cresol purple which acted as an indicator to detect lactose 
fermentation. 

Difficulties in the use of the membrane filter were en- 
countered as a result of the precipitation of ironfrom some 
samples. Although iron precipitation could be prevented 
by the addition of Versene, the presence of this compound 
further complicated the interpretation of the results ob- 
tained. 











Swift formation of Montana and its correlative in the Black 
Hills, the Redwater shale member of the Sundance, which 
are Oxfordian in age. 

Marine ostracodes seem to be the best group of micro- 
fossils for determination of biostratigraphic correlation 
in the Upper Jurassic of the western interior region. In- 
tercontinentally, some similarities are noted between the 
Saskatchewan and European Jurassic foraminiferal faunas. 
Charophytes and non-marine ostracodes are shown to be 
indicators of time planes when a sudden, widespread 
change in environment rendered conditions favorable for 
their success. 

The general aspect of the microfaunas implies shal- 
low water deposition for the Shaunavon and Vanguard for- 
mations. The assemblages further seem to indicate that 


Salinity varied from normal marine to weakly brackish 
(nearly fresh) levels but probably was nearly normal 
much of the time. 


Microfilm $5.70; Xerox $20.20. 448 pages. 
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It was found that the ability of an organism to ferment 
lactose with gas production could not be accurately pre- 
dicted from its colonial appearance on the surface of the 
membrane filter. 

The results of the study raised questions as to the ade- 
quacy of the membrane filter technique for evaluating the 
Sanitary bacteriological quality of waters. 

Microfilm $2.00; Xerox $4.40. 82 pages. 


ELECTROMYOGRAPHIC ANALYSIS OF 
CONTRALATERAL EFFECTS OF BICEPS BRACHII 


(L. C. Card No. Mic 58-5866) 


Eugene E. Stish, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor Frank D., Sills 


The purpose of this study was to investigate, by means 
of electromyography, the electric potentials produced in 
the biceps brachii of a resting arm when the subject per- 
formed with the opposite arm all-out static and dynamic 
resistive exercises. Twenty male university students, who 
were divided into two groups on the basis of arm strength, 
served as subjects. 

The subjects performed the resistive exercises when 
they were given the following instructions relative to the 
resting arm: (1) no instructions (except not to move the 
arm), (2) relax the arm, (3) think about exercising (but do 
not exercise) the arm, and (4) tense the arm. 

The analysis of the electromyograms from all the ex- 
periments except those in which the subject tensed the 
resting arm indicated the following: (1) When the subject 
performed static or dynamic resistive exercise with the 
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biceps brachii for as long as the subject could continue to 
exercise, electric potentials appeared in the biceps brachii 
of the resting arm and these potentials became higher as 
the exercised arm approached fatigue. (2) When all of the 
experimental variables were considered, the variables 
most effective in producing the highest electric potentials 
in the resting arm were as follows: (a) Dynamic exercise 
was more effective than static exercise. (b) Exercise of 
the nondominant arm was more effective than exercise of 
the dominant arm. (c) Giving the subject no instructions 
relative to the resting arm (except not to move the arm) or 
instructing the subject to think about exercising (but not to 
exercise) the resting arm was more effective than instruct- 
ing the subject to relax the resting arm. (3) When the sub- 
ject performed all-out static or dynamic resistive exer- 
cises with the biceps brachii of the opposite arm, in more 
than one-half of the subjects the electric potentials from 
the biceps brachii of the resting arm (regardless of the in- 
structions given to the subject relative to that arm) were 
less than the potentials from the biceps brachii of the rest- 
ing arm when that arm was held flexed 45 degrees for about 
45 degrees for about 30 seconds when the opposite arm was 
not exercised. 

The analysis of the electromyograms from the experi- 
ments in which the subject tensed the resting arm indicated 
the following: (1) When the subject tensed the resting arm 
and performed resistive exercise with the opposite arm, 
the highest electric potentials in the resting arm appeared 
when the subject tensed the dominant (resting) arm and 
performed static exercise with the nondominant (opposite) 
arm. (2) When the subject tensed the resting arm but per- 
formed no exercise with the opposite arm, a majority of 
the subjects produced higher electric potentials in the rest- 
ing arm than were produced when the subject tensed the 
resting arm and performed exercise with the opposite arm. 

The subjects high in arm strength were more likely to 
develop their highest electric potentials in the resting arm 
in a greater number of the combinations of the experi- 
mental variables (static and dynamic exercise, exercise of 
the dominant and nondominant arm, and the instructions 
relative to the resting arm) than were the subjects low in 
arm strength. 

When the subject performed exercise with one arm and 
attempted to relax the resting arm, much lower electric 
potentials were recorded from the biceps brachii of the re- 
laxed arm than were recorded from the resting arm in any 
of the other experiments. 

Microfilm $2.00; Xerox $5.20. 104 pages. 


HEALTH SCIENCES, PATHOLOGY 
STUDIES ON FIBROSIS IN 
PARENCHYMATOUS ORGANS 
(L. C. Card No. Mic 58-5798) 
Geoffrey Kent, M.D., Ph.D. 
Northwestern University, 1958 


Pathogenetic and histogenetic aspects of fiber forma- 
tion were studied in a number of selected pathologic con- 
ditions in the liver and spleen. 





A correlative study between histologic and chemical 
methods in humans and experimental animals indicates 
that collagenous fibers and reticulum, both pre-existing 
and newly formed, are a rich source of the amino acid hy- 
droxyproline. 

The characteristic morphologic feature in 5 cases of 
secondary hemochromatosis is active but not advanced 
periportal fiber formation in relation to perilobular iron- 
containing ductules. The structural changes in the liver 
suggest that the tissue injury in hemochromatosis is re- 
lated to iron overload. Three of the cases represent eryth- 
remic myelosis which is frequently associated with hemo- 
chromatosis. Since erythroid hyperplasia with maturation 
arrest is also a prominent feature in the examples of sec- 
ondary hemochromatosis reported in the literature, ab- 
normal red cell formation is proposed as crucial or at 
least as an important pathogenetic factor of secondary 
hemochromatosis. The hypothesis is offered that exces- 
Sive absorption and release from body stores of iron, - 
which accompanies, and may be the effect of, erythroid hy- 
perplasia, - with concomitant faulty utilization by the bond 
marrow, leads to the accumulation of a form of iron which 
readily enters the parenchymal cells, and finally elicits, 
or predisposes to, the tissue injury characteristic of sec- 
ondary hemochromatosis. 

The fatty liver progresses to cirrhosis by the forma- 
tion of peri- and intralobular septa. One of the probable 
mechanisms leading to intralobular septa is the unequal 
pressure exerted by unequally expanding groups of hepatic 
cells. 

Fiber formation in ethionine induced liver damage in 
the rat is conspicuously related to the presence of cellular 
accumulations which often resemble mesenchymal ele- 
ments but can be shown to be ductular epithelial cells. Ex- 
cessive formation of fibers about ductules results in cho- 
langiofibrosis. As hepatic reconstruction progresses, the 
spleen responds to the increased portal pressure by an 
increase of reticulum fibers about trabecular and pulp 
veins. The reticulum fibers subsequently acquire the 
Staining properties of collagen. 

The mechanism leading to fiber formation in these con- 
ditions is not certain. Ductular cells, cholangioles, or 
pressure phenomena seem important factors. Participa- 
tion of fibroblasts, or even of other mesenchymal elements, 
cannot be convincingly demonstrated. 

Microfilm $2.00; Xerox $6.20. 127 pages. 


NEUROTROPIC MECHANISMS IN NEWCASTLE 
DISEASE VIRUS INFECTION 


(L. C. Card No. Mic 58-7527) 


Frank Francis Piraino, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. P. Hanson 


Genetics of host resistance in Newcastle Disease virus 
infection of the chicken and the chicken embryo was stud- 
ied with particular attention to neurotropic and non-neuro- 
tropic strains of the virus. | 

On brain cell suspensions prepared from chicken em- 
bryos, non-neurotropic strains such as Bl adsorbed slower 
and in lesser quantity than neurotropic strains such as 
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Herts. 
Herts. 
A non-neurotropic strain of Newcastle Disease virus 
was selected from a neurotropic parental type by passage 

of virus that remained after first adsorbing the stock on 
fresh brain cell Suspensions. 

Strains of Newcastle Disease virus were identified by 
their characteristic adsorption patterns on brain cell sus- 
pensions. Microfilm $2.00; Xerox $4.60. 89 pages. 


Bl also grew less readily in brain tissue than did 
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A STUDY OF THE EFFECT OF CERTAIN ANIONIC 
SURFACE ACTIVE AGENTS IN SUSPENSIONS OF 
SELECTED PHARMACEUTICAL POWDERS 


(L. C. Card No. Mic 58-7489) 


Gordon Arnold Groves, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor A, P, Lemberger 

A study of the adsorption of three anionic surface active 
agents by some insoluble powders commonly employed in 
pharmaceutical suspensions has been carried out. The 
ability of the surface active agents to promote the suspen- 
sion of these powders has been determined. The effect of 
the presence of certain electrolytes in the dispersion me- 
dium on both the adsorption and suspension tendencies of 
the surface active agents has been investigated. 

The adsorption and sedimentation studies were made 
with anionic surface active agent concentrations ranging 
from 0.1 to 10 mg. per ml. The electrolytes were employed 
in a concentration equivalent to 0.1 gram-ion of sodium ion 
per liter of solution. All studies were performed at a tem- 
perature of 30°C. 

The adsorption of the anionic surface active agents was 
found to be of the type represented by the Class One Lang- 
muir Isotherm. This adsorption was found to meet the re- 
quirements of Langmuir’s equation. 

The study has shown that the degree of adsorption is, in 
general, related to the surface area of the powder occu- 
pied by a molecule of the surface active agent. In particu- 
lar it was determined that saturation of the surface oc- 
curred with less Aerosol OT than with sodium lauryl sul- 
fate. The relative surface areas occupied by one molecule 
of these agents has been used to explain this occurrence. 

It has been postulated that the lower concentration of Daxad 
11 required to saturate the surface of the powder is due to 
the greater area of the surface occupied by one molecule of 
this agent. 

Some indication has been shown that the extent of ad- 
sorption of the anionic surface active agents is not entirely 
dependent upon the surface area of the powders involved. 

The addition of electrolytes to the solutions of surface 
active agents has been shown to produce changes in the ad- 
sorption pattern. It has been determined that.sodium di- 
hydrogen phosphate completely eliminated adsorption of all 
the surface active agents with the exception of Daxad 11. 
Other electrolytes were found to either increase or decrease 





the amount of surface active agent adsorbed and/or to 
cause the saturation level to be reached with a lower con- 
centration of the surface active agent. 

The study has shown that the suspending ability of the 
surface active agent does pass through a maximum with 
a low concentration of the agent. It has been shown that 
this maximum is quite apparent with all powders except 
zirconium oxide. The adsorption data was compared with 
the suspending data and it was observed that the maximum 
Suspending concentration was in close agreement with the 
concentration at which the saturation level was reached in 
the adsorption studies. 

In general it has been shown that Daxad 11 is a better 
dispersant than Aerosol OT or sodium lauryl sulfate. 
Daxad 11 has been found to maintain a greater amount of 
powder in suspension and to produce its maximum sus- 
pending power at a lower concentration than Aerosol OT 
or sodium lauryl sulfate. An exception has been noted in 
the suspension of calcium carbonate by Daxad 11. 

The study has shown that in most instances the addition 
of electrolytes to the dispersion medium has inhibited the 
formation of the suspension. Sodium dihydrogen phosphate 
has been found to completely inhibit the suspension of zinc 
oxide by all three anionic surface active agents. Other 
electrolytes have been shown to reduce the amount of zinc 
oxide remaining in Suspension. An exception has been ob- 
served in the suspension of zinc oxide by Aerosol OT in 
the presence of sodium chloride. This solution has been 
found to suspend more zinc oxide than the solution of Aero- 
sol OT alone. Microfilm $2.00; Xerox $5.40. 110 pages. 


A STUDY OF SOME OINTMENTS PREPARED 
WITH A THREE-ROLL MILL 


(L. C. Card No. Mic 58-7139) 


Walter Dean Kirkland, Ph.D. 
The University of Florida, 1958 


The three-roll mill was used to study the influence of 
ointment bases, roll setting, active ingredient concentra- 
tion, and particle size on the properties of milled oint- 
ments. The ointments were tested for consistency as well 
as for concentration and dispersion of the active ingredi- 
ent. They were compared with ointments prepared with 
the Harris Mill and the Eppenbach Colloid Mill. 

Samples from each batch of ointment were taken during 
regular intervals of milling on the three-roll mill. These 
samples varied in concentration from 30 per cent less than 
the control to 97 per cent greater than the control. Inaddi- 
tion, the consistency of these samples differed from thatof 
the control. 

A modified colorimeter filter holder was designed to 
measure the degree of active ingredient dispersion. The 
apparatus held a glass plate on which a uniform film of the 
ointment was spread. The light absorbed by this film was 
measured with a colorimeter. Some ointment samples 
taken at regular intervals during milling showed little 
change in concentration but exhibited considerable differ - 
ences in absorbance when tested in this manner. It is pro- 
posed that this method may be of value in determining the 
degree of active ingredient dispersion of ointments. 

Microfilm $2.00; Xerox $4.40. 83 pages. 
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INVESTIGATION OF STABILITY IN OIL-IN-WATER 
EMULSION SYSTEMS OF VARYING VISCOSITIES 


(L. C. Card No. Mic 58-7503) 


Edwin Lewis Knoechel, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Dale E, Wurster 


During the past five decades a vast amount of research 
effort has been directed toward determining the physio- 
chemical factors controlling emulsion stability. This is, 
no doubt, due to the wide application of these systems in 
industrial products which must remain Stable over extended 
periods of time. However, in spite of the large amount of 
published research data only vague indications as to the in- 
fluence of viscosity on emulsion Stability were found in the 
available literature. Therefore, it was the purpose of this 
investigation to determine what effect, if any, that a change 
in the viscosity of the external phase would have on the sta- 
bility of the resulting emulsion. 

A series of six O/W emulsions formulated with mineral 
oil (25% V/V), sodium lauryl sulfate (0.375% W/V) and 
methylcellulose solutions of viscosities ranging from 10 
cps to 270 cps, were prepared and stored under standard 
conditions. These emulsions were subjected to periodic 
microscopic analysis to determine the size frequency dis- 
tribution of the internal phase. The viscosities of the vari- 
ous emulsions and the solutions comprising the external 
phase were followed throughout the study. The effect of 
the surfactant on the viscosity of the methylcellulose solu- 
tion was also investigated. 

The arithmetic (d,,-), volume-surface (dy,) and weight 
(dwm), mean diameters all indicated only slight differences 
in the stability of the six emulsions (viscosity, 34 to 1800 
cps) after a period of 210 days. The changes in the size 
distribution patterns with aging were essentially the same 
in all the systems. When a given emulsion was evaluated 
on the basis of each of the three diameters mentioned for 
a shorter period (90-120 days) marked discrepancies were 
found in the apparent stabilities. The d,. and dy,, values 
indicated an increasing stability during the shorter time 
period while the d,,e quantity showed an expected decreas- 
ing stability. These effects were noted in all six of the 
emulsions. A definite decrease in the proportion of the 
larger size globules during this same time period was also 
noted. Thus, experimental evidence indicated the presence 
of subvisual globules which lead to unreliable values for 
the various diameters and interfacial areas for the time in- 
terval in which these minute globules coalesce to a visible 
size. After 120 days the influence of this process on the 
particle distribution was insignificant and all the emulsions 
degraded in a previously reported manner. That is, the 
specific interfacial areas (Sa, ) decreased linearly with the 
time of aging. At the conclusion of the investigation, all the 
emulsions were still highly dispersed. Even the emulsion 
prepared with the lowest viscosity external phase solution 
(10 cps) appeared to be quite stable. | 

The viscosities of the methylcellulose solutions and the 
corresponding emulsions decreased only slightly upon ag- 
ing. The solutions with the lowest viscosity (10 and 20 cps) 
and the emulsions with the highest viscosity (830 and 1800 
cps) appeared to be most prone to change. The relation- 
ship between the viscosity of the external phase sclutions 
and the resulting emulsions can be expressed by, 





log Ne/Nep = C, 


where [Je is the viscosity of the emulsion, NMep is the vis- 
cosity of the external phase and C isa constant. The Rich- 
ardson modified Richardson and the Maron-Madow equa- 
tions (cf. Sherman, P., Research, 8, 390 (1955)) which deal 
with the effect of the internal phase concentration (Q) on 
emulsion viscosity all reduce to the above form if ® is as- 
sumed to be constant. 

There appeared to be a linear relationship between the 
logarithm of the viscosity of a methylcellulose solution and 
the logrithm of the viscosity of a similar solution contain- 
ing 0.5% (W/V) sodium lauryl sulfate. 

A solution of methylcellulose (100 cps grade) having a 
viscosity of 79 cps appeared to show an exponential in- 
crease in viscosity as the concentration of the surfactant 
was increased in the range of 0 to 5.0 per cent. Additional 
surfactant produced at first a further nonexponential in- 
crease and then an ensuing exponential decrease in vis- 
cosity. The effect of increased surfactant concentrations 
appeared to be reversible upon dilution with pure methyl- 
cellulose solution. 

The flow characteristics of the methylcellulose -sodium 
lauryl sulfate solutions were pseudoplastic until the maxi- 
mum viscosity was obtained. The solutions then exhibited 
newtonian flow as the viscosity decreased. Newtonian be- 
havior was exhibited by the methylcellulose solutions with 
viscosities of 10, 20, 35 and 79 cps and emulsions with 34, 
95 and 204 cps viscosities. The 130 and 270 cps methyl- 
cellulose solutions and the emulsions with 470, 830 and 
1800 cps viscosities exhibited pseudoplastic flow. 

It is evident that the problems associated with the ef- 
fects of an increased viscosity on the stability of emulsion 
systems are very difficult. Unfortunately even the most 
Simple emulsions are quite complex. Nevertheless, this 
study indicated that although the interparticle distances 
may be assumed to vary among the emulsions because of 
the variation in creaming rates there appeared to be no 
marked differences in the coalescence rates among the sys- 
tems studied. Whether changes in the interfacial film, the 
increased viscosity of the creamed portion or other fac- 
tors entered into the stability of these systems were not 
investigated. Microfilm $2.00; Xerox $7.00. 150 pages. 


THE KINETICS OF DEGRADATION 
OF CHLOROBUTANOL 


(L. C. Card No. Mic 58-5849) 


A. Damodaran Nair, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor John L, Lach 


Chlorobutanol is a widely uSed bacteriostatic agent in 
pharmaceuticals. However, it has been observed by pre- 
vious workers that chlorobutanol undergoes decomposition 
in solutions. The purpose of this study was to investigate 
the kinetics of degradation of cklorobutanol in aqueous so- 
lutions. 

An amperometric method for the quantitative determi- 
nation of minute amounts of chlorobutanol was developed, 
based on the fact that each mole of chlorobutanol, on 
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decomposition, liberates three moles of chloride ions. 
Then solutions of chlorobutanol ranging in pH from 2 to 
7.5 were made by means of 0.4 M. buffer solutions. About 
3 cc. of these solutions were transferred to 5 cc. ampoules, 
sealed, placed in wire baskets and immersed in constant 
temperature bath containing liquid paraffin. Samples were 
taken out at definite intervals of time over a period of about 
forty hours, chilled in cold water and analyzed for ionic 
chloride amperometrically. This procedure was repeated 
at different temperatures. 

The following observations were made from the study. 
1. The degradation of chlorobutanol in aqueous solutions 
appeared to be a specific hydroxyl-ion-catalyzed reaction. 
2. The rate equation was found to be as follows: 


rate = k Cchlorobutanol + K C(chlorobutanol)(OH ) 


3. The energy of activation and the half-life periods were 
calculated. 4. The principal degradation products of chlor- 
butanol in aqueous solutions were found to be acetone, car- 
bon monoxide, H* , Cl-, and a trace of alpha hydroxyiso- 
butyric acid. Microfilm $2.00; Xerox $3.00. 60 pages. 


THE DIFFUSION OF SODIUM SALICYLATE AND 
SALICYLIC ACID WITHIN CERTAIN 
DERMATOLOGIC VEHICLES 


(L. C. Card No. Mic 58-7382) 


James Alexander Wood, Ph.D. 
University of Washington, 1958 


In vitro investigations of the efficiency of medicated 
dermatologic vehicles have usually utilized a system in 


which the drug diffuses from the vehicles into a dissimilar 
medium. Events which occur in this external medium pro- 
vide the data for the evaluation of the vehicle. The experi- 
mental procedure designed for this research project was 
intended to approximate diffusion within the vehicle and to 
eliminate the influence of the external diffusion medium. 
The diffusion experiments were conducted in a diffusion 
cell developed for these studies. The cell was constructed 
of lucite plastic and consisted of two equal-sized compart- 
ments which were separated by a cellophane membrane. 
The diffusion apparatus of greatest utility consisted of five 
cell units for simultaneous experiments. The medium con- 
taining medicament was placed on one side of the cello- 
phane and the same medium containing no medicament was 
placed on the other side. The amount of medicament which 





diffused in a given time was determined by chemical analy- 
Sis. 

The rate of diffusion of sodium salicylate and salicylic 
acid was Studied in various media. The diffusion media . 
were divided into three series and the terminal medium in 
each was a modified form of Hydrophilic Ointment U.S.P. 
Each series contained a different non-ionic surface-active 
agent: series one contained Tween 40 (polyoxyethylene 
sorbitan monopalmitate), series two contained Atlas G- 
7596-J (polyoxyethylene sorbitan monolaurate), and series 
three contained Brij 35 (polyoxyethylene lauryl alcohol). 

Diffusion media were prepared by variations of the com- 
ponents of the terminal media. The simplest was Pre- 
served Water C.F. and the others increased in complexity 
until the hydrophilic ointment was formed. The substances 
added to form a new diffusion medium for each addition 
were consecutively propylene glycol, surface-active agent, 
liquid petrolatum, and stearyl alcohol. 

One objective of the study was to show the effect of 
each component of a series on the diffusion rate of the in- 
corporated medicament. Another objective was to reveal 
the influence of different emulsifiers on the diffusion rate. 
Since the investigator was primarily concerned with the 
discovery of why any observed effects on diffusion oc- 
curred, certain physical properties of each diffusion me- 
dium were measured in order to correlate these with ob- 
served changes in diffusion rate. These were density, pH, 
surface tension, viscosity, and the solubility of the medi- 
cament in the vehicle. The solubilization of salicylic acid 
by Tween 40 was also studied. 

The results of the investigation showed that in water 
and solutions of propylene glycol in water the rate of dif- 
fusion was very Closely related to the measured viscosity 
of the medium. When a surface-active agent was present, 
the influence on sodium Salicylate diffusions was not pro- 
portional to the observed viscosity, presumably because 
a bulk viscosity was measured while the diffusion was re- 
lated to a microscopic viscosity. The presence of a sur- 
face-active agent in the media for salicylic acid caused a 
large reduction in the rate of diffusion which was ascribed 
to the loss of salicylic acid from the water to the surfac- 
tant micelles, thus reducing the amount of salicylic acid 
available for diffusion. Each component in each series 
caused a reduction in the rate of diffusion. The largest 
was due to stearyl alcohol which transformed the medium 
from liquid to semi-solid with a consequent very large in- 
crease in viscosity. The effects due to differences between 
surface-active agents were slight. Of the routinely meas- 
ured physical properties of the media only the viscosity ap- 
peared related to the observed changes in diffusion. 

Microfilm $2.00; Xerox $6.80. 142 pages. 
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THE SEARCH FOR AUTHORITY 
IN CALIFORNIA, 1822-1849 


(L. C. Card No. Mic 58-7647) 


Woodrow James Hansen, Ph.D. 
Brown University, 1958 


The search for authority in California up to 1849 was 
the attempt of Californians to establish a functional rela- 
tionship between political, social and economic aspects of 
their lives. It began with the lowering of the Spanish flag 
at Monterey in 1822 and ended with the signing of the Con- 
stitution of 1849--also at Monterey. 

The search began with an attempt to initiate economic 
changes appropriate to the liberal political institutions that 
replaced the Spanish colonial mission-military system. It 
ended with the institution of political changes appropriate 
to the economic and social needs of the American popula- 
tion which, in the intervening years, gradually came to 
dominate California life. 

When the authority of the liberal Mexican federal Con- 
stitution of 1824 was extended to California, the scattered, 
uneducated population slowly caught on to its implications: 
participation in government, free commerce, seculariza- 
tion of the missions and emancipation of the Indians. 

The tragedy of Mexican California was that the land fell 
into the hands of a relatively few men; and the Indians (af- 
ter losing their property) became virtual vassals on the 
great ranchos or in the settlements. Commercial freedom 
brought in American merchants, who came to dominate all 
trade. Finally, the liberal immigration policy brought a 
Steady influx of enterprising American artisans and farm- 
ers. The question which arises here, the question which 
this study attempts to answer, is “Why did California fail 
to assimilate the American immigration ?” 

The answer to this question appears to lie in under- 
Standing the incompatibility of the Californian and Ameri- 
can conceptions of how the lives of people should be or- 
ganized: To the immigrant American of the 1840’s, the 
rancheros, merchants and civil and military officials pre- 
sented a formidabie and strange obstacle. California was 
a Status society, with the impulse of achieving order in so- 
ciety coming from above. Strangest of all, California pos- 
sessed no working judicial system. : 

The immigrant American, on the otherhand, was used 
to ordering his own life--by means of contractual enter- 
prise and free associations. With him therefore, the judi- 
cial system was all-important: He needed it to cement 
and enforce the contracts by means of which he organized 
his life. 

The merchants and other enterprising Americans, natu- 
ralized or not, also came to complain of the absence of 
courts in California. And when fear of conquest by the 
U.S.(through war or through immigration and the “Texas 
game”) led heretofore friendly California officials to insti- 
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tute reactionary measures, the Americans despaired of 
California’s ever getting a political system appropriate to 
their economic needs. They then embarked on a program 
for effecting the annexation of California by the United 
States. 

War with Mexico and the conquest of California by U.S. 
forces sealed the fate of California. But the work had been 
done long before Commodore Sloat appeared at Monterey-- 
or the Bears at Sonoma. 

With the acquisition of California in 1848, however, the 
search for functional political principles was not ended. 
Congress could not agree on giving California a territorial 
government; for it could not agree on the-slavery question. 
Americans, eager for land and security of enterprise, were 
no better off than before. And the discovery of gold simply 
exaggerated their plight. 

Out of this impasse developed a demand for instituting 
state government by calling a Constitutional Convention. 
The Convention was called and met at Monterey in 1849. 
Assured of a governmental structure that would fit their 
needs, the question now was how the new government would 
function, how far in the direction of democracy the dele- 
gates would want to go. Conflicts on this question devel- 
oped, and--considering the urgent need of presenting Con- 
gress with an acceptable document--made the Convention 
a very dramatic affair. 

Microfilm $6.10; Xerox $21.60. 479 pages. 
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A RECORD OF DRIFTING ACROSS THE SEA 
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(L. C. Card No. Mic 58-3237) 


John Thomas Meskill, Ph.D. 
Columbia University, 1958 





The work is a translation, with notes and an introduc- 
tion, of P’yohae-rok, by Ch’oe Pu % j (1454-1504), a 
Korean Confucian official. His book is a diary of a journey 
to China, which began as an accident in the sea off Cheju, 
Korea and ended at the Yalu River. In the meantime, the 
author had travelled through parts of south China and up 
the Grand Canal, had stopped at Peking, and had returned 
home by way of Manchuria. The events he describes took 
place in 1488, and he wrote his book, which is in three 
chudn, in the same year on command of his King. Towrite 
it he probably used notes kept during the journey and in- 
formation obtained from libraries later. 

The author is an especially interesting commentator on 
China, because he is both a Confucianist and a Korean. One 
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of the most striking features of the book is the evidence it 
provides of his Korean Confucian attitudes and their dif- 
ferences from the Chinese. Among the characteristics he 
displays are a compulsion to be an excellent Confucianist 
and prove to the Chinese his dedication, a fervent support 
of filial piety and family loyalty, and a determination to 
represent Korea as a great Confucian state. His frequent 
references to Heaven and its powers indicate the impor- 
tance he grants to at least that element of Neo-Confucian 
metaphysics. As might be expected from events in the 
early Yi period, Ch’oe Pu the Confucianist belittles the 
role of Buddhism in Korea. His sense of belonging to an 
international order of Confucianism is frequently suggested. 
At the same time, however, he supports a certain Korean 
independence of China in such matters as military affairs. 

The journal also records a large number of observa- 
tions of fifteenth century China. The author’s comments 
on institutions and conditions under the Ming dynasty be- 
gin with notices of an extremely lively Chinese concern 
over raiders, especially the famous Japanese Wak6; con-- 
sequently much is recorded about coastal military ograni- 
zation and the handling of prisoners. Many features of the 
splendid Grand Canal of the Ming period, its locks, em- 
bankments, relay stations, state of repair, and usefulness, 
are noted in detail; and other routes of travel, such as 
those through Manchuria, are also described. In addition, 
other comments Significant of economic conditions, offi- 
cial morale, and social customs are made throughout the 
book. In the genre of the Chinese travel journal, the book 
also records carefully the position of towns, historical and 
geographical sites, and other landmarks. 

Microfilm $4.85; Xerox $16.20. 380 pages. 
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THE LITTLE ENTENTE AND THE REVISIONISTS 
(L. C. Card No. Mic 58-7454) 


Victor C Arnold, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Chester V. Easum 


Continental Europe after the peace treaties of 1919 was 
divided between the satisfied and the dissatisfied, those 
who wished to maintain the status quo of the peace settle- 
ment, and those who desired the revision of the peace 
treaties. Created by revolution, recognized and with bor- 
- ders defined by the treaties, the newly created states pre- 
pared to make every effort to prevent a restoration of the 
old order. This common objective led to the signing of a 
series of bilateral agreements between the Yugoslav state, 
Czechoslovakia and Rumania, which established in Central 
Europe a diplomatic alliance soon known as the Little En- 
tente. 

The terms of the peace treaties were received with re- 
luctance and bitterness in Germany, Hungary and Bulgaria, 
and they became the chief proponents of revision. They 
were joined in their attacks on the treaties by the Italians 
whose territorial appetite had not been satisfied and by 








those in the other countries who believed that the treaties 
had been unduly harsh and had only created a *Balkanized” 
Europe of warring fragments. 

The Little Entente was not a French creation. It was 
formed rather in opposition to French plans for basing 
French Danube policy on a strong Hungary. Threats of a 
Habsburg restoration in Hungary and fears of the conse- 
quences of Hungarian negotiations with France brought the 
Signing of the Little Entente accords. A common interest 
in preserving the status quo and cultural, economic and 
military attachments, however, drew the Little Entente to 
France and it became a part of the French alliance system. 

The Little Entente’s agreements provided common 
guarantees against aggression by Hungary and a restora- 
tion of the Habsburgs, while the bilateral treaties between 
Yugoslavia and Rumania provided in addition for guaran- 
tees against Bulgarian violation of the Treaty of Neuilly. 
The Little Entente states had many common interests, but 
they could not reach agreement on relations with the Great 
Powers interested in treaty revision. Rumania’s fear of 
Russia, Czechoslovakia’s apprehensions over German de- 
velopment, Yugoslavia’s troubles with Italy, were prob- 
lems on which conclusive agreement could not be reached. 

The Little Entente was a stabilizing force in Central 
Europe and accomplished much in the interest of peace. 

It was an ardent supporter of the League of Nations where 
one of the latters’ goals was to develop a League security 
system based on regional groupings such as the Little En- 
tente. The League like the peace treaties represented to 
these states the embodiment of the new era ushered in by 
their revolutions of nationalism. Under a League security 
system the small states had a voice in the decisions, but 
under a power politics system, such as developed after 
Locarno, the small states were pawns. 

The member states of the Little Entente were beset by; 
minority problems and irredentist movements, difficulties 
of economic adjustment, and internal political unrest which 
led to the failure of the democratic experiment. Failure to 
solve their respective minorities problems, and the failure 
of efforts to establish an Economic Little Entente, made 
these states easy marks for the chicanery of Italy and Ger- 
many in the early thirties. 

When aggression and threats of aggression swept Eu- 
rope, France andGreat Britain came to terms with the ag- 
gressors to preserve the peace. They looked to their own 
interests and left the rest of Europe to its fate, and the in- 
dividual states of the Little Entente decided to do the same. 
For years the Little Entente was successful in preserving 
the gains of the revolutions of 1918 by preventing a restor- 
ation of the old order. It was not prepared or able, how- 
ever, to fight Mussolini’s and Hitler’s New Order. 

Microfilm $6.65; Xerox $23.40. 522 pages. 
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HERBERT HOOVER AS SECRETARY OF 
COMMERCE: ECONOMIC FOREIGN POLICY, 
1921-1928 


(L. C. Card No. Mic 59-325 ) 


Joseph Brandes, Ph.D. 
New York University, 1958 


Adviser: Professor Vincent P, Carosso 


During the prosperous 1920’s economic issues played 
a most significant part in determining American relations 
with the outside world. The United States became a net ex- 
porter of capital and a creditor to other nations. Our ad- 
vanced productive machine required markets abroad for 
its surplus and foreign raw materials for its twentieth- 
century industries. In addition, World War I produced a 
series of unresolved problems, such as financing European 
reconstruction, the payment of war debts and reparations, 
and the new devices of economic nationalism. 

Herbert Hoover recognized the importance of these de- 
velopments and their impact on the United States’ new po- 
Sition as a leader in the international economy. He saw 
that the implications of the post-war transformation could 
not be ignored by the Federal government, even under our 
private enterprise system. Moreover, Hoover’s popularity 
and administrative ability enabled him to assume a major 
role in determining and implementing economic foreign 
policy under the Harding and Coolidge administrations. 

By 1920, following a successful international business 
career and valuable work as war relief administrator, 
Hoover was a prominent national figure. In that year his 
name appeared in the presidential primaries of several 
States. Recognized as among the best-qualified of the 
Harding-Coolidge Cabinet members, Hoover enjoyed a po- 
sition of power and public attention for almost eight years 
before his accession to the presidency. 

The Department of Commerce was completely re- 
organized and vastly expanded to fulfill the functions he as- 
Signed to it. Efficient service to business became its by- 
word. Staffed by experts in the specialized problems of 
commerce, industry and finance, a network of domestic 
and foreign offices worked on behalf of United States in- 
terests. A wide range of publications, as well as individ- 
ual mailings and personal contacts, maintained a constant 
liaison between the Department of Commerce and American 
enterprise. The latter was advised regarding market or 
investment opportunities abroad and often was assisted di- 
rectly by agents of the Department’s foreign service. 

Hoover never doubted that the foundation of American 
progress was successful free enterprise. Yet, there were 
times when he recognized the government’s duty not only 
to assist but to lead and guide business for the sake of the 
national good. Consequently, the Department exercised a 
bureaucratic initiative by such means as discouraging the 
movement of American branch factories abroad, and block- 
ing the extension of dollar loans to foreign “monopolies”. 
The first of these measures was intended to keep Ameri- 
can industry at home - - as far as possible - - in order to 
stimulate domestic production and employment. The sec- 
ond was only one form of official pressure aimed against 


foreign control of raw materials lacking in the United 
States. 





3 The struggle against foreign combinations of coffee, 
potash, rubber, etc., was organized by Hoover in order to 





protect American consumers and producers. Public opin- 
ion was aroused on both sides of the Atlantic, partly be- 
cause of the energetic public relations efforts of the Com- 
merce Department. The latter became the champion of 
American economic rights. Its appeal for independent 
sources of vital raw materials to be developed “under the 
American flag” was widely acclaimed, reflecting the na- 
tionalist and business-oriented outlook of the times. Con- 
gress and the Administration supported Hoover in this im- 
portant campaign, although the liberal and internationalist 
elements, then numerically small, were opposed to pres- 
Sure against the foreign interests. 

The anti-monopoly campaign aroused anti-American 
feeling in Britain, France, and other countries controlling 
raw materials imported by the United States. Charges of 
“imperialism” were made also in connection with Ameri- 
can efforts to find new sources of such products as rubber. 

Hoover’s policies, however, continued to emphasize the 
strengthening of United States interests. American im- 
porters were encouraged to form trade associations and 
even buying “pools”. Tariff protection was considered 
vital for domestic industry, while increased exports were 
fostered as an index of national well-being. On the other 
hand, foreign restrictions were fought bitterly, often with 
threats of retaliation. 

Hoover opposed the extension of governmental loans 
and fostered the expansion of American influence abroad 
by means of private dollar investments. In order to safe- 
guard the American investor and the nation’s welfare he 
insisted on governmental supervision of capital exports. 
The program of the Commerce Department was influenced 
by its relations with the State Department and other offi- 
cial bodies, but Commerce soon became the major guiding 
force in national economic policy. 

Microfilm $3.80; Xerox $12.80. 295 pages. 





PROTESTANTISM AND THE CULT OF PROSPERITY: 
SOCIAL AND ECONOMIC IDEAS PREVALENT IN 
THE PROTESTANT CHURCHES, 1919-1929 


(L. C. Card No. Mic 58-7465) 


William Lester Burton, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Howard K, Beale 


This is a study of the main trends in Protestant thought 
in the United States in the areas of social and economic 
philosophy. The phrase “Cult of Prosperity” refers to the 
accepted standards and theories of the business community 
in the decade following World War I. Since American in- . 
tellectual life in this decade was dominated by the ideals 
of a business civilization, the relative direction of Protes- 
tant philosophy can be determined by comparing the ideas 
of articulate churchmen and the pronouncements of church 
organizations with the opinions expressed by representa- 
tives of the business community. This decade was chosen 
as an area of study for two reasons: 

1. The Social gospel had attained a position of major 
importance by 1915, and it has been assumed by 
many observers that World War I brought disaster 
to the social gospel movement. 
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2. The decade of the twenties provides a good frame of 
reference within which church thought can be con- 
trasted with the techniques and goals of a business 
civilization. 


Several criteria had to be established before any com- 
parisons could be made. The war did have a profound in- 
fluence upon the church, and the effects of this influence 
had to be noted. An examination of business philosophy 
established the conservative rationale of the decade. Some 
rather arbitrary distinctions were used to divide Protes- 
tant thought into several different categories for purposes 
of comparison. Although the census bureau recognizes 
over two hundred different Protestant denominations, the 
great majority of church members belong to less than a 
dozen denominations and the study was confined largely to 
this group. 

Protestant thinking was measured by examining the 
contents of church periodicals, the statements of individ- 
ual churchmen, the resolutions of church organizations, 
the records of denominational meetings, and action taken 
by churchmen and churches in a variety of situations. Busi- 
ness philosophy was examined in a similar fashion--using 
business periodicals, estimates of contemporary observers 
and historians, pronouncements of business organizations, 
and statements of individual businessmen. The status of 
the church in American life was established by a statisti- 
cal analysis of the church. 

Results of the study show that: 


1. Protestant churches, with only a few exceptions, gave 
their whole-hearted support to the war effort in World 
War I. This preoccupation with the war brought a 
reaction of anti-war sentiment in the twenties. 


. The social gospel, far from dying out because of the 
war, received new life from enthusiastic plans for 
post-war reconstruction. 


. Conservatives and radicals made up an energetic 
minority of the total church membership. 


There was a tendency for the fundamentalist to have 
a conservative or reactionary social and economic 
philosophy, while the modernist tended to foilow a 
more liberal social and economic philosophy. 


Attitudes of churches toward the business community 
were frequently tested by, and could be measured 
best by means of, action in labor disputes and state- 
ments of labor policy. 


The general conclusion is that Protestantism developed 
a rather weakened version of the pre-war social gospel as 
a standard to which most churchmen could repair. The 
several basic doctrines of personality, brotherhood, serv- 
ice, and compromise provided a common meeting ground 
for Protestants of every station. Prosperous itself, the 
church found a middle way between criticism of, and ac- 
ceptance of, a business civilization. 

Microfilm $7.10; Xerox $24.80. 560 pages. 





THE MOVEMENT TOWARD FEDERATION OF THE 
BRITISH WEST INDIAN COLONIES, 1624 - 1945 


(L. C. Card No. Mic 58-7472) 


Herbert Franklin Curry, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Philip Curtin 


On April 22, 1958, H.R.H. Princess Margaret opened 
the first Parliament of “The West Indies”. A direct re- 
sult of imperial sponsorship of federation since 1945, the 
occasion also marked the culmination of a popular move- 
ment toward federation of the West Indian colonies. This 
popular movement was the most recent of several im- 
pulses toward political union that appeared after the mid- 
nineteenth century. 

Most continuous of the federation impulses was the im- 
perial desire to simplify the administration of the West 
Indian territories by combining them under a single gov- 
ernment. Present since the beginnings of English dominion 
in the West Indies, the imperial desire became particularly 
strong in the 1870s when the Crown was assuming direct 
control of the colonial governments. Colonial Office pres- 
sure produced a weak federal government for the Leeward 


Islands in 1871 and riots in Barbados in 1876. The policy 


was unsuccessful because the planters and merchants, the 
dominant group in the colonies, resisted the federal pro- 
posals vigorously. Thereafter, the Colonial Office aban- 
doned the federal policy until, as it announced in 1905, a 
desire for union appeared “from within” the colonies them- 
selves. 

After the First World War, pressure groups in twosec- 
tions of West Indian society sought to create a desire for 
closer union “from within” the colonies. One, led by Sir 
Edward Davson, appeared among the oligarchy. Despite 
active encouragement from the Colonial Office, the move- 
ment failed because the majority of the oligarchy were 
resolutely opposed to closer union. 

The other movement came from the colored profes- 
Sional class in the colonies. Unlike the oligarchy, the “na- 
tionalists” allied the concept of federation with representa- 
tive government. They campaigned for a federal union in 
which elected Members would constitute a majority in both 
the local and central legislatures. Representative govern- 
ment was more important to them than federation, and they 
usually opposed plans for a federal crown colony. The na- 
tionalist movement, too, lost momentum in the early 1930s 
because the oligarchy opposed the program and because it 
had not gained widespread support from the majority of 
the people. 

In the years after 1935, a federation movement devel- 
oped on a popular basis. The bulk of the population be- 
came politically aware, and new leaders adopted federa- 
tion as a part of their platforms. For. the first time in the 
history of the British West Indies, the politically domi- 
nant group was favorably disposed toward federation. 

Many physical and psychological barriers to union had 
been reduced by the end of the Second World War. Air 
travel had diminished the distances between the colonies, 
new central institutions brought the colonies closer to- 
gether, and there were strong evidences of the emergence 
of a West Indian nationalism. 

The popular impulse toward federation was not power- 
ful enough, however, to effect a union. It was given the 
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necessary final impetus and support in 1945 by the im- 
perial decision to reassume the initiative regarding feder- 
ation. Microfilm $4.05; Xerox $13.60. 313 pages. 


THE INQUIRY: A STUDY OF AMERICAN 
PREPARATIONS FOR PEACE 1917-1919 


(L. C. Card No. Mic 58-7360) 


Lawrence Emerson Gelfand, Ph.D. 
University of Washington, 1958 


This study describes the efforts made by the Wilson 
Administration during World War I to construct and per- 
fect the machinery with which to prepare the American 
program for the eventual peace conference. The Inquiry 
was the name applied to the American preparatory com- 
mission inaugurated by President Wilson and supervised 
by Colonel Edward M. House. Its staff of about 150 acade- 
micians -- mainly political and social scientists recruited 
from eastern universities -- produced and collected nearly 
2,000 reports and documents plus at least 1,200 maps. 
Founded in September, 1917, the Inquiry continued to the 
commencement of the Paris Peace Conference in January, 
1919. A small company of Inquiry members accompanied 
the President to Paris where it served as advisers to the 
American Pleniopotentiaries and, in addition, as American 
representatives on many international commissions. 

Before the Inquiry closed its books, studies had been 
undertaken for virtually every section of the globe. These 
were historical, economic, political, and geographical in 
orientation. Besides the experience gained by the person- 
nel and the reports which were produced, the Inquiry com- 
piled a series of recommendations which were effectively 
used as the basis for the territorial propositions in Wil- 
son’s Fourteen Points of January, 1918. Another series of 
recommendations, prepared in January and February, 1919, 
formed a detailed territorial program for the American 
Commission to Negotiate Peace at the Peace Conference. 
Leaders of the Inquiry included Sidney E. Mezes, Isaiah 
Bowman, David Hunter Miller, Walter Lippmann (Tempo- 
rarily), and James T. Shotwell. 

This study of the Inquiry attempts to probe behind the 
surface of the peace settlement. It presumes that the Con- 
ference of 1919 was the culmination of many months of 
preparation not only in the United States but also in Britain 
and France as well. Paramount attention has been focused 
on the administrative operations including the financial and 
personnel arrangements, the ideas and recommendations 
involved in the reports, and the contributions which the 
Inquiry made to American foreign policy. Several impor- 
tant facets of the study show that few members of the In- 
quiry can be regarded rightly as experts; despite its sta- 
tus as an autonomous governmental bureau, the Inquiry was 
closely bound at all times to the Department of State; the 
Inquiry maintained important connections with the British 
and French preparatory commissions. The Inquiry was 
responsible for drafting several of the territorial proposi- 
tions in the Wilsonian Fourteen Points of January, 1918. 
The bulk of the American preparatory studies was actually 
produced by persons outside the Inquiry organization. A 
large part of the Inquiry’s recommendations for Western 
Europe, Poland, the Balkans, the mandatory system, the 





Middle East, and the Pacific Islands was incorporated into 
the ultimate peace treaties. Latin American research 
actually received more funds than was allocated for any 
other regional division of the Inquiry. 

Research was based largely on twenty-seven manu- 
script collections located at the Library of Congress, the 
National Archives, the Huntington Library, and the follow- 
ing universities: Columbia, Yale, Harvard, and Washing- 
ton (Seattle). Personal interviews and correspondence 
with Inquiry alumni also yielded valuable materials. 

There are eleven chapters, as follows: The Beginning 
of Peace Preparations; Experts and “Experts”; Adminis- 
trative Operations; the Inquiry and the Allies; the Four- 
teen Points; the Inquiry Goes to Paris; the European Set- 
tlement; Preparations for Africa, Asia, and the Pacific 
Islands; the Latin American Inquiry; Economics and In- 
ternational Law; the Balance. Insofar as method is con- 
cerned, there was an attempt to make use of quantitative 
analysis wherever possible, especially when considering 
allocation of personnel and funds, and the distribution of 
reports. A selective approach was used in considering 
the mass of Inquiry reports. 

Microfilm $6.90; Xerox $24.20. 542 pages. 


UGANDA, 1890-1901 
(L. C. Card No. Mic 58-7085) 


John P. Glennon, Ph.D. 
Clark University, 1958 


In 1890 Great Britain, through its agent, the Imperial 
British East Africa Company, penetrated and secured the 
remote Kingdom of Buganda on the northwest shore of 
Lake Victoria. For over a decade, English and French 
missionaries had worked there as precursors of imperial- 
ism, but now more material motives, mostly strategic, 
provoked London to action. In fact, these motives were 
all exaggerated, for no nation at the time had the power to 
check the Nile’s flow, as had been feared, nor did any other 
nation have any real designs on the region. Furthermore, 
Uganda was of no use to Britain in the reconquest of the 
Sudan, and Buganda’s economic possibilities soon proved 
disappointing. Nevertheless, the English stayed on to in- 
corporate Buganda and its environs into the Uganda Pro- 
tectorate and to shape its destiny within the empire. 

In these initial years, the great name in Uganda’s his- 
tory was that of Captain, later Lord, Lugard, who as Ibea’s 
employee secured and pacified Buganda, a nation recently 
ripped by civil war among its Muslim, Catholic, and Prot- 
estant inhabitants. Even the forceful Lugard could not 
prevent during his tenure an outbreak between the two 
Christian sects; yet with amazing energy he not only 
calmed the country, but extended the British sphere through 
treaties, and consolidated Ibea’s administration. In less 
than eighteen months Lugard, despite totally inadequate re- 
sources, accomplished all this and also established that 
system of administration, known as indirect rule, which 
would become so important in the empire in later years. 

With Lugard’s departure from Uganda in June 1892, the 
scene shifted to England, where the remote outpost had be- 
come a well-known name, because of violent charges 
brought against Lugard by the Catholic priests in Uganda 
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and subsequently taken up by the French government. Lu- 
gard was successful, after a struggle, not only in defending 
his reputation but in leading a campaign, after Ibea’s with- 
drawal from Uganda under financial stress, which stirred 
public opinion and impressed the Liberal government with 
the wisdom of retention. In his efforts, Lugard received 
prodigious help from the Foreign Secretary, Lord Rose- 
bery, who, in effect, forced a reluctant Cabinet to delay and 
finally reject evacuation altogether. Uganda’s retention 
was a victory for the new popular imperialism of the day 
and the death knell for mid-Victorian apathy about empire. 
Within the Liberal party, it was a devastating blow to the 
anti-imperialists. 

For Uganda, the mid-nineties were years of expansion 
and consolidation. The protectorate was extended beyond 
Buganda, as various external and internal threats to the 
peace were suppressed. By the decade’s close, however, 
it had become apparent that the administration required 
tightening. The reforms centered around Sir Harry John- 
ston’s Agreement of 1900 with Buganda which attempted to 
stabilize the country and reward the past loyalties of the 
Baganda by placing considerable economic power in the 
hands of a conservative landowning class, re-invigorating 
Lugard’s system of indirect rule, and ensuring that the 
Kingdom’s lands would perpetually belong to the natives. 
Johnston’s Agreement and his discouragement of white set- 
tlement shaped Uganda’s history for over fifty years; yet, 
in the long run, the policy of pampering Buganda, attribut- 
able especially to him, was to bear bitter fruit in the mid- 
twentieth century. For then, when Great Britain looked to 
the formation of a Uganda nation, it found blocking the path 
the Kingdom of Buganda, jealously clinging to its privileges 
and balking at the possible loss of identity it might suffer 
within a future self-governing African state. 

Microfilm $5.00; Xerox $17.00. 392 pages. 


ASPECTS OF CHANGE IN THE CHURCHES OF 
THE CHICAGO BAPTIST ASSOCIATION, 1931-1935 
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This dissertation is a study of the one hundred and fif- 
teen churches which were associated with the Chicago Bap- 
tist Association, an affiliate of the American (formerally 
Northern) Baptist Convention between 1931 and 1955 to de- 
termine aspects of change, especially as related to growth 
and decline among these churches. 

Research indicated that there were two major influ- 
ences molding these churches in this period: the impact 
of the metropolitan environment, and internal strife arising 
out of the Modernist- Fundamentalist controversy. The 
first of these is very complex. A few selected character- 
istics such as housing, marital state, occupation and in- 
come were chosen to reflect the urban environment. The 
special problems of a large foreign born population and 
racial heterogeneity are considered major divisions of the 
urban problem. 

The study is based upon the yearbooks published an- 





nually by the Association (which give membership and fi- 
nancial statistics as well as other material related to the 
churches), interviews with the pastors of fifty-seven of 
the seventy-one churches in the Association in 1955, the 
official records of the Chicago Baptist Association, ques- 
tionnaires filled out by 621 lay people from 30 of the 
churches, written histories and records of the Association 
and individual churches, and census materials and histori- 
cal backgrounds of Chicago neighborhoods where the 
churches are located. 

The following procedure is used: 

1. The churches are divided into ten classes according 
to location, national or racial background, length of time 
in the Association, and if they left; the reason. 

2. The statistical data from each church is collected 
and, in table form, compared with other churches of the 
Same Class. Comparable tables make possible compari- 
son between classes. 

An extended appendix presents statistical data for 
each church by five year intervals. 

3. The selected community factors of each community 
in which a church is located is compared in the same way. 
A more general community type classification is used for 
those churches outside Chicago proper. 

4. Community facts are compared with church statis- 
tics to determine the impact of the urban environment upon 
the churches. 

9. To the degree that it could be measured, the effect 
of theological dissension was related to changes in the 
churches. 

6. The inquiry was extended to the ministers and a 
small sampling of lay people to discover relavent facts, 
and attitudes, and to aid in interpretation. 

The study led to the following conclusions. 

1. The Modernist- Fundamentalist Controversy was the 
major influence upon the churches of the Chicago Baptist 
Association between 1931 and 1955. 

2. The immigration problem has been replaced by a 
race problem. Most foreign background churches are in 
decline and the trend will likely continue. Efforts are 
finally being made to solve the race problem but much re- 


mains to be done. 


3. The white, American background churches tend to 
become middle class churches and can not long withstand 
radical community changes. The adage “good communi- 
ties, good churches; poor communities, poor churches,” 
applies to these churches in this period. 

4. Baptists which were famous for church schools are 
losing out in this department. This seems to reflect a loss 
of interest in the movement not directly chargeable to 
either urbanism or theological concern. 

0. The independence of Baptists is a great handicap 
in meeting urban problems and internal dissension. It 
takes superior leadership to overcome this deficiency. 

6. There is need for much more study of individual 
churches. This study provides background for such stud- 
ies. Microfilm $7.40; Xerox $25.80. 581 pages. 
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THE DIPLOMATIC RELATIONS OF THE 
UNITED STATES AND CANADA, 1927-1941 


(L. C. Card No. Mic 58-7590) 


Richard Norman Kottman, Ph.D. 
Vanderbilt University, 1958 


Supervisor: Professor Harold W. Bradley 


This dissertation is a study of Canadian-American di- 
plomacy, 1927 to 1941, with emphasis (upon the forces af- 
fecting policy decisions. The principal issues between the 
two governments were the smuggling of liquor into the 
United States from Canada contrary to American Law, com- 
mercial relations, the St. Lawrence seaway, and joint de- 
fense of North America. 

Generally, this period can be divided into two phases, 
the difficult years, 1927 to 1935, and the gradual develop- 
ment of cordial relations, 1936 to 1941, culminating in 
the Joint Board on Defense, established at Ogdensburg in 
1940, and the Hyde Park Declaration of 1941 providing for 
economic cooperation. 

The most important single problem in the earlier epoch 
was trade. Canada was highly dependent upon the American 
market for its exports. With the passage of the Smoot- 
Hawley Tariff, resulting in further barriers to the flow of 
agricultural products from Canada to the United States, 
there was a wave of resentment and national feeling in the 
Dominion. The consequence was tariff retaliation by the 
Liberal Government and, after its defeat by the Conserva- 
tives in the election of 1930 in which American tariff policy 
was a major issue, further restrictions on American im- 
ports through tariff revisions, the valuations system, and 
the Ottawa Agreements. 

The American tariff was an ubiquitous factor, affecting 
negotiations for Canadian cooperation to prevent the entry 
of liquor into the United States, and for a St. Lawrence sea- 
way. Although Parliament did pass legislation forbidding 
clearances to vessels laden with liquor destined for Ameri- 
can ports, this was accomplished in the face of an apathetic 
or hostile public opinion. Similarly, the St. Lawrence sea- 
way negotiations were made considerably more difficult. 
The two governments did conclude a treaty in 1932, buta 
combination of political and economic forces defeated its 
ratification in the United States Senate. 

In late 1935, with the return to power in Canada of a 
Liberal Government, there began a gradual development of 
cordial relations. The first step in this direction was the 
conclusion of a trade agreement in which the new Canadian 
Government accepted fewer concessions, and granted more 
to the United States than had the Conservatives. This pact 
was extended in 1938 to embrace more articles, this time 
in conjunction with Great Britain, during which Canada was 
the intermediary between the United Kingdom and the United 
States. 

The most significant factor, however, was the gradual 
deterioration in the international order. From Roose- 
velt’s Chautauqua speech in 1936, through his Kingston ad- 
dress in 1938, to the Ogdensburg Agreement in 1940, the 
two governments, supported by public opinion in both coun- 
tries, drew closer together, until they had underwritten the 
principle of joint defense. The danger which Canada faced 
from abroad, and indirectly the importance of this to the 
United States, tended to minimize the traditional factors 
which had led Canadians to be wary of close cooperation 





with their southern neighbor. After 1939, when Canada be- 
came a belligerent, and especially after the German “blitz- 
krieg” which threatened Great Britain itself, the Ogdens- 
burg Agreement was inevitable and was followed by at- 
tempts at economic cooperation to produce a more effi- 
cient war effort. 

The St. Lawrence seaway negotiations moved more 
rapidly as defense requirements dictated more power. 
Again, however, in spite of an agreement in 1941 provid- 
ing for its construction, the waterway project was sheived. 

By 1941, the two governments had developed the most 
cordial relations in their history. From 1927 to 1941, 
tariff difficulties, Canadian reluctance to cooperate with 
and general antipathy toward the United States had given 
way to joint defense, reciprocal trade, and mutual trust 
and faith. Microfilm $6.75; Xerox $23.60. 530 pages. 


THE POLITICS AND DEVELOPMENT OF 
THE MEXICAN LAND PROGRAM 
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The University of Texas, 1958 


Supervisor: Dr. Carlos E., Castaneda 


The rise of Mexican agrarian reform is traced in this 
study from the background of large estates under the 
Spanish-Mexican hacienda system through the develop- 
ment of the revolutionary ejido, which originated as a di- 
version to save the great holdings but ended with the in- 
tensive expropriations for ejidal distributions under Presi- 
dent Lazaro Cardenas. Three introductory chapters deal 
with the land system in general, and with racial and colo- 
nization aspects of the problem. 

An analysis is made of the political and historical de- 
velopment of the Mexican agrarian movement in the five 
central chapters of the work, giving special attention to 
the personalities, writings, and objectives of the principal 
land reformers from the end of the colonial period through 
the modern revolutionary upheaval that began in 1910. 
Since the Revolution of 1910 to 1920 was particularly an 
agrarian revolution, emphasis is placed upon the contribu- 
tion of such figures as Andrés Molina Enriquez, Francisco 
I. Madero, Emiliano Zapata, Luis Cabrera, Manuel Bonilla, 
Francisco Villa, Pastor Rouaix, and others. Most writers 
have presented Carranza’s Agrarian Decree of January 6, 
1915 and Article 27 of the national Constitution of 1917 as 
the beginnings of Mexican agrarian reform. Careful study 
of the historic movement, however, reveals that they were 
compromise measures at the end of a period of violent 
ferment. 

The student of Mexican agrarian reform first deter- 
mines from the evidence that a serious land problem had 
been growing progressively worse from colonial days down 
to the end of the Porfirian dictatorship, with the concen- 
tration of large landholdings in the hands of a few proprie- 
tors. The Revolution of 1910 proposed mild reforms, but 
the counterrevolutionary activities of the conservatives 
provoked an upheaval whose most radical phases found ex- 
pression under Zapata, Villa, and the Sovereign Conven- 
tion, only to be brought back into reactionary channels by 
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Venustiano Carranza. The programs, manifestos, decrees, 
and laws of the various factions are presented to discover 
their purposes and outcome. 

Three final chapters, followed by a short conclusion, 
are concerned with the history of the mining, petroleum, 
and railroad industries in relation to property rights, na- 
tionalism, and expropriation policies, showing the efforts 
to restrict severely foreign investments that had brought 
reactionary political interference. Current issues of the 
Mexican land problem are treated in the appropriate chap- 
ters as regards the inadequacy of the small ejidal allot- 
ments, the comparative value of individual private over 
communal holdings, corruption in public office and the cor- 
rosive “mordida” system, the exodus of braceros and other 
migrants to the United States, and the uSe of the revolu- 
tionary ejido for political and party purposes. 

Rising standards of living, political moderation, and 
rapid industrialization are now overcoming many weak- 
nesses. But the main conclusion from the historic events 
of the Revolution seems to be that economic, social, and 
political progress would have been much more rapid if the 
original and most widespread suggestions - to distribute 
the great estates by internal colonization for the creation 
of many small private holdings - had been carried through 
to their logical fulfillment. The defeat of the Villa-Zapata 
alliance behind the Sovereign Convention in 1915 ruined 
those possibilities and led agrarian reform into the ejidal 

diversion from which it has never recovered. Molina En- 
- riquez, Villa, and Cardenas were successively the leading 
theorist, soldier, and statesman who worked for the de- 
struction of the haciendas and the immediate practical ap- 
plication of land reforms in Mexico. 
Microfilm $10.20; Xerox $36.30. 807 pages. 
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Senator Joseph Taylor Robinson, the son of Dr. James 
Madison Robinson and Matilda Jane Swaim Robinson, was 
born August 26, 1872, at Lonoke, Arkansas. His early 
years were spent in supervised study at home, and in 1891 
he enrolled at the University of Arkansas which he attended 
for two years. He later spent a summer term at the Uni- 
versity of Virginia Law School, and was admitted to the 
Bar in 1895. 

Robinson was elected to the Arkansas House of Repre- 
sentatives in 1894 and quickly gained statewide recogni- 
tion. Following one term in the legislature, however, he 
returned to his law practice and did not get back into pub- 
lic life until his election to Congress in 1902. He served 
five successive terms in the House. In 1912 he defeated | 
Governor George Donaghey, but before his inauguration as 
Governor he decided to seek the Senate seat left vacant by 
the death of Senator Jeff Davis. He was inaugurated as 
Governor on the 16th of January, selected by the legisla- 
ture for the Senate on January 28, resigned as Governor, 
and took his seat as Senator on March 10, 1913. 


His ten years in the House were marked by support of 
legislation which would curb the trusts, control railroads, 
limit speculation in farm commodities, extend credit to 
farm associations, conserve the natural resources, and de- 
velop the nation’s waterways. In the Senate Robinson sup- 
ported the foreign and domestic policies of President Wood- 
row Wilson. He was a strong backer of the League of Na- 
tions. 

During the years of Republican leadership between 1921 
and 1933, Robinson’s role was largely a negative one. He 
was elected minority leader in 1923 and in that capacity he 
helped to shape the Democratic position on major legisla- 
tion. Robinson had achieved such high prominence in party 
circles by 1928 that he was nominated for vice-president. 
With the return of the Democrats to power in 1933, Robin- 
son became majority leader and until his death four years 
later he guided much of the New Deal legislation through 
the Senate. However, only one piece of major legislation, 
the Robinson-Patman Act, bears his name. 

As a Congressman and Senator who served continuously 
over a period of 35 years, Robinson earned a respectable 
and worthy place for himself. Conservative, but not reac- 
tionary, he showed a concern for the problems of arapidly- 
growing nation and favored modest expansion of govern- 
mental powers to solve these problems, In many respects 
he personified some of the best in Southern statesmanship 
during the first part of the twentieth century, although he . 


never achieved a place of first rank among the nation’s po- 


litical leaders. 
Microfilm $6.20; Xerox $22.00. 486 pages. 


COTTON WHIGS AND UNION: THE TEXTILE 
MANUFACTURERS OF MASSACHUSETTS AND 
THE COMING OF THE CIVIL WAR 


(L. C. Card No. Mic 58-3114) 


Thomas Henry O’Connor, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Kenneth A, Bernard 


The disastrous effects of the War of 1812 upon New 
England commerce led to the rise and development of the 
cotton textile industry as an alternative to financial bank- 
ruptcy. During the 1820’s, the textile manufacturers rose 
to social and economic prominence in the Bay State, and 
by 1830 had achieved a position of virtually undisputed po- 
litical power. 

The appearance of William Lloyd Garrison and his Lib- 
erator in 1831 presented a distinct threat to the political © 








ideals and the economic fortunes of these New England cot- 
ton men. Fearful that the Abolitionists would goad the 
South into secession and war, the propertied men of Boston 
engaged in a series of efforts designed to assure the South 
of their good intentions, and to keep the slavery issue out 
of national politics. 

The movement of Westward expansion during the late 
thirties, however, brought the problem of slavery out into 
the open. Unable to prevent the annexation of Texas, and 
overridden in their attempts to vote down the war with 
Mexico, the “Cotton Whigs” directed their energies toward 
keeping Slavery out of the Western lands through political 
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means. When the Compromise of 1850 produced a period 
of relative quiet, Boston’s men of business were convinced 
that although they had conceded the principle of slavery 
expansion to the South, topography would make its practice 
a virtual impossibility. 

This relative calm was rudely shattered by the Kansas- 
Nebraska Act in 1854. Few groups were as outraged as 
the business elements of Boston, and, directed by Amos A. 
Lawrence, they sponsored the emigration of free-soil set- 
tlers to Kansas. Kansas was to be the supreme test of the 
“Cotton Whig” policy of upholding slavery in the States, 
while opposing the expansion of Slavery into the Terri- 
tories. 

Seeking a more positive way to avoid conflict with the 
South, the “Cotton Whigs” tried to develop a compromise 
political party. When the American, or “Know-Nothing” 
party failed to meet their requirements, they helped to 
found the Constitutional Union party. But the course of na- 
tional events was running in the opposite direction. The 
election of Abraham Lincoln in 1860 produced secession 
in the South, and although the “Cotton Whigs” continued to 
work for peace, they worked in vain. With the outbreak of 
war they backed the Federal war effort and became indis- 
tinguishable from any other social or political group in the 
North. 

As far as the cotton manufacturers were concerned, the 
Civil War came about despite their efforts, not because of 
them, and in the light of this research it seems difficult to 
sustain the thesis that the War was the result of the ‘in- 
evitable” clash of two divergent economic systems. On the 
contrary, the American manufacturer appears to have been 
among the most influential forces consistently working to 
prevent the disruption of the Union and seeking to establish 
harmonious relations between North and South. 

Microfilm $3.35; Xerox $11.40. 259 pages. 


AMERICAN BUSINESS INTERESTS AND 
CUBAN-AMERICAN RELATIONS: 1919-1933 


(L. C. Card No. Mic 58-7535) 


Robert Freeman Smith, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Fred Harvey Harrington 


Compound a mixture of sugar, tariffs, foreign loans, 
export markets, direct investments, native politics, and 
political stability and the result is an important insight 
into the nature of Cuban-American relations. Various 
American business groups are interested in Cuba, and this 
interest has caused some of these groups to work with the 
governments of Cuba and the United States in an attempt 
to influence the pattern of relations. 

Political and economic motives and methods have in- 
teracted to form the pattern of Cuban-American relations. 
The policies which have developed from this interaction 
have had two important aspects: (1) specific economic 
benefits from trade and investments; (2) the preservation 
of a friendly, stable Cuban Government--which in turn 
would protect American interests of all kinds. In addition, 
the entire pattern of Cuban-American relations must be 
viewed in the light of the nature of the American economy 





and its significant role in the economy of Cuba. The prob- 
lems of the American economy, the conflict between eco- 
nomic groups, and the expanding activities of American 
business groups have been integral factors in the life of 
the island republic and in the treatment which it has re- 
ceived from its business minded neighbor to the north. 
The term “business interests” does not refer toa mono- 
lithic, highly coherent group with a single set of goals. 
There were several different kinds of business groups 
with Cuban interests. In general these groups saw eye to 
eye on policy matters, but in Some cases the policies and 
actions of these groups differed due to the nature of the 
interest involved and the importance placed on that in- 
terest by the business group involved. In addition there 
were economic interests which definitely opposed certain 
policies advocated by economic groups interested in Cuba. 
Thus, there was present a variety of economic pressures; 
some agreeing, some hotly disagreeing; some more vocal 
at one time than at another, depending on the issue atstake. 
These varied economic interests had to deal witha 
Similar situation at the governmental level. Various agen- 
cies and departments played some role in foreign affairs, 
and they did not always agree on policy. This study pri- 
marily involves the Department of State and the Congress. 
The Department of State generally tries to formulate and 
conduct policy while Congress can either aid or abate the 
process through legislative or even investigative action. 
The period under consideration begins with the latter 
part of the Woodrow Wilson administration, and ends with 
the advent of the Franklin D. Roosevelt administration. 
Cuba was in a state of turmoil in 1921 when the Republi- 
cans came to power, and again in 1933 when the Democrats 
returned. In between, a pattern of relations was worked 
out which involved an entente--as it were--between the 
dominant group in Cuba and American business interests. 
Questions of armed intervention, the place of Cuban sugar 
in the American economy, the Cuban market for American 
goods, Cuban nationalistic sentiment, and the increasing 
role of American capital in the island’s economy were in- 
volved, and American tactics underwent a change as new 
answers were hammered out in response to changes in in- 
terests and conditions. The world depression which de- 
veloped in the late ‘twenties threatened this established 
pattern, and the Roosevelt administration was faced with 
the choice of building a new pattern of relations or re- 
habilitating the one which had been worked out between 
1921 and 1930. Microfilm $3.65; Xerox $12.40. 284 pages. 


LEADERSHIP AND FORMATION OF POLICY 
WITHIN THE REPUBLICAN PARTY, 1889-1901 


(L. C. Card No. Mic 58-5914) 


Clarence Ames Stern, Ph.D. 
The University of Nebraska, 1958 


Adviser: James L, Sellers 


Under leadership concentrated in a dominant Senate 
subservient to business interests the Republican party had 
by 1901 firmly established itself as the champion of post- 
Civil War industrialism. The debility plaguing the organi- 
zation during the dissentious Harrison administration had 
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been superseded by a measure of strength reflected in the 
abatement of radical agrarianism and in the electoral re- 
verses of the disunited Democrats. Ina period of declin- 
ing emphasis upon “bloody shirt” politics Republican legis- 
lation in regard to protection, sound money, combinations, 
and imperialism revealed a determination to govern the na- 
tion for the benefit of the commercial classes. Favoring 
the attainment of this objective were the consolidation of 
the party organization around the interests of corporate 
wealth, the Supreme Court’s backing of the laissez faire 
predilections of conservative congressional leaders, and 
the passivity of the Republican Chief Executives. 

At a time when congressional minded Presidents failed 
to give positive direction to Republican policy the function 
of leadership devolved, to a large extent, upon a group of 
prominent Eastern and mid-Western legislators. These in- 
cluded Senators Nelson W. Aldrich of Rhode Island, John 
Sherman of Ohio, George F. Hoar of Massachusetts, Wil- 
liam B. Allison of Iowa, George F. Edmunds of Vermont, 
Shelby M. Cullom of Illinois, Orville H. Platt of Connecti- 
cut, Marcus A. Hanna of Ohio (beginning in 1897), and Rep- 
resentatives Thomas B. Reed of Maine and William Mc- 
Kinley of Ohio. Promoted by their strong attachment to the 
principle of party regularity was the provision of leader- 
ship sufficiently aggressive and facile to assure the enact- 
ment of legislation shaped primarily in accord with the de- 
mands of Eastern industrialists and financiers. 

However important may have been the activities of such 
veteran Republican Congressmen as Sherman, Aldrich, and 
Reed, the leader who contributed most decisively to the 
ameliorating fortunes of the party was Hanna. This “busi- 
ness man in politics,” whose President-making ambition 
was realized with McKinley’s election on a gold platform, 
demonstrated unusual resourcefulness in endowing the Re- 
publican organization with a high degree of co-ordination. 
In directing the successful struggle against Populism and 
Bryanism, Hanna brought to his party industrialist support 
and held to a minimum the exodus of silverites from Re- 
publican ranks. 

Following the election of 1896, Hanna made the party in- 
creasingly responsive to the demands of industrialists while 
augmenting his personal influence and promoting Republi- 
can unity and strength. Upon his appointment to the Senate 


he became a powerful figure within the government. Through 


the utilization of his various sources of power he came to 
be regarded, prior to McKinley’s assassination, as the Re- 
publican in line for the presidential nomination in 1904. Of 
great significance in the transformation of the party into a 
smoothly operating political machine was Hanna’s co- 
operation with his hand-picked President, McKinley, who 
proved adept at fostering Republican accord while retain- 
ing his popularity in the nation as a whole. In furnishing 
the country\with a genial and generally compliant Chief 
Executive, and in bringing business to the unwavering sup- 
port of the party, Hanna did much to assure a Republican 
victory in the presidential election of 1900. Involved in the 
Republican retention of power were the return of prosper- 
ity and the prestige accruing to the McKinley administra- 
tion through its conduct of the Spanish-American War and 
the implementation of imperialism. 

Vulnerable to criticism for failing to place the national 
interest above that of a special group, Republican leader- 
ship from 1889 to 1901 reflected weaknesses in the Ameri- 
can party system as well as the unsettling influences of the 
postwar era. Yet indicated in the improvement of Republi- 





can organizational efficiency resulting in success at the 
polls was a leadership potential probably superior to that 
then possessed by the discordant Democrats. 

Microfilm $6.25; Xerox $22.00. 490 pages. 


CHINA’S OPPOSITIONS TO WESTERN RELIGION 
AND SCIENCE DURING LATE MING 
AND EARLY CH’ ING 


(L. C. Card No. Mic 58-7381) 


George Ho Ching Wong, Ph.D. 
University of Washington, 1958 


This special study, an aspect of Chinese intellectual 
history, examines the late Ming and early Ch’ing Chinese 
scholar-officials who, desiring to preserve and defend 
Chinese cultural heritage from foreign infiltration, op- 
posed the Western religion and science introduced by the 
Jesuits. The significance of the thesis lies in the fact that 
despite the religious and scientific regression of sixteenth- 
century China, despite the Jesuits’ policy of conciliation 
and persuasion and their strenuous efforts to introduce 
Western religion and science into China, despite the Im- 
perial patronage of the Jesuits in various scientific ca- 
pacities, and despite the friendly reception of Western 
missionaries by certain scholars and members of the Im- 
perial family; the majority of the native scholars, en- 
trenched in the cultural tradition, were not seriously af- 
fected by the new elements of Western thought. As shown 
in this study, the reluctance of the scholar-officials to ac- 
cept alien ideas, was part of a continuing process: it fore- 
shadowed the concepts of, and acted as a precedent for, the 
whole movement of opposition to Westernization advanced 
by the traditionalists and anti-reformists in nineteenth- 
century China, although the political situation then was dif- 
ferent from late Ming and early Ch’ing. Relating to a 
broader area of knowledge, this theme of traditional op- 
position may be regarded as one approach to an under- 
standing and interpretation of the intellectual and political 
situation of the empire during late Ming and early Ch’ing. 

As a project, the theme necessitated the use of a topi- 
cal approach. In addition to a background study, which 
consists of two chapters to reveal the ideological and sci- 
entific differences between the Chinese scholar-officials 
and the Jesuits, the body of this study consists of two main 
parts: part one deals with the opposition to Western reli- 
gion aS manifested by the Buddhists and the Confucianists; 
part two is concerned with the disputes over Western sci- 
ence as seen through the eyes of late Ming and early Ch’ing 
scholar-officials. In the part dealing with the opposition to 
Christianity, attention is directed toward the examination 
of the ways in which the Jesuits were caught in the intel- 
lectual battle of the age; the arguments advanced by the 
Buddhists and the Confucianists in opposition to Western 
religion; and the means by which the Chinese scholar- 
officials sought to safeguard Chinese traditionalism from 
Western infiltration and to maintain the status quo within 
Chinese traditional thought. As to the part dealing with the 
resistance of Western science, particular attention is given 
to an analysis of the opposition to Western astronomy, 
mathematics, technology and geographical knowledge by the 
traditionalists in light of their speculations and understanding 
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of native science. In essence, this opposition attempted to 
isolate traditional Chinese science from Western acientific 
influences, to negate the Jesuits’ use of scientific knowl- 
edge as a tool to reach their religious objectives, to deny 
the superiority of various aspects of Western science over 
those of the Chinese and to minimize the Jesuits’ scientific 
contributions. 

This research has been carried out by a systematic ex- 
amination of Chinese official documents as well as those of 
a nonofficial nature insofar as they have been published and 
are accessible in this country. Western sources, where 
pertinent, have also been utilized. A major aspect of the 
preparation of this study has been the translation of Chi- 
nese sources. Microfilm $2.90; Xerox $10.00. 223 pages. 


THE EVANGELICAL CLERGY IN 
THE CHURCH OF ENGLAND, 1790-1850 


(L. C. Card No. Mic 58-7672) 


Howard VanName Young, Jr., Ph.D. 
Brown University, 1958 


This study examines the influence of the evangelical 
Anglican clergy in English society before 1850. The evan- 
gelicals were methodists who remained within the Church 
of England where their position was difficult because their 
Calvinistic theology and peculiar practices aligned them 
with the evangelical Dissenting sects. Many of them co- 
operated with Nonconformist clergy in spreading pietistic 
Christianity, and the periodic secession of evangelicals to 
Nonconformity was often hastened by the generally hostile 
attitude of their Anglican colleagues. 

Evangelicalism was more popular with the higher rather 
than the lower classes of Englishmen, and the evangelical 
clergy were strongest in urban areas where they oftenwere 
ministers of newly erected churches whose constitution dif- 
fered markedly from the traditional organization of Angli- 
can benefices. In selecting and financing their ministry, 
the evangelicals closely approximated the voluntary sys- 
tem of the Dissenters. While most Churchmen received 
their income from the tithe, the evangelicals were often 
supported by pew rents and, although the choice of Anglican 
incumbents was uSually in the hands of individual patrons, 
many evangelicals were appointed by groups of trustees. 

Most evangelical clergy came from middle and upper 
class homes, many were clergymen’s sons, and nine-tenths 





of them received a university education. Those from 
wealthy families were generally provided with the best 
benefices. Although they received higher remuneration 
than did most Anglican clergymen, the evangelicals, in at- 
tempting to maintain a high standard of living, often sought 
extra-clerical income, usually by teaching, seldom by 
farming their glebe lands. 

Almost all the evangelicals were ultra-Tories, but, be- 
cause of their pre-occupation with propagating their pecu- 
liar religious beliefs, few of them were politically active 
before 1820. By 1825 the evangelicals were taking a more 
active part in politics, and by mid-century the evangelical 
clerical politician was prominent on both the local and the 
national level. The evangelicals usually supported the 
movement for the abolition of slavery led by their party’s 
most distinguished laymen. Most evangelical clergymen 
also favored moderate reform of Parliament and of vari- 
ous Clerical abuses. Being of the privileged classes, how- 
ever, these clerics rarely showed any understanding of or 
sympathy for the radical proletarian movements from 
Luddism through Chartism. They were fervent in their 
dislike of public schools which excluded religious instruc- 
tion and thereby they assisted in retarding the movement 
for state-supported elementary education. After 1829 the 
evangelicals were largely responsible for keeping alive the 
Catholic issue through direct attacks on the inroads of 
popery and, indirectly, by their implacable antipathy to- 
wards Tractarianism. 

The evangelical clergy made their positions known on 
these various issues by engaging actively in politics through 
preaching political sermons, speaking on public platforms, 
and writing political tracts. Many evangelicals sought to 
influence the course of legislation by inducing their parish- 
ioners to subscribe to Parliamentary petitions and some 
clergymen electioneered for favorite candidates. 

The evangelicals achieved their most lasting successes 
in the field of ecclesiastical reform, not only by supporting 
the legislative attack on such abuses as pluralities and 
non-residence, but even more effectively by their examples. 
They influenced the Anglican clergy toward higher stand- 
ards of clerical training, improved methods of pastoral 
visitation, and increased emphasis on personal religion. 
The evangelical clergy were rewarded for their efforts by 
popular approval and in the second quarter of the nine- 
teenth century, evangelical clergymen were increasingly 
being presented to lucrative benefices and secured sub- 
stantial representation in the cathedral chapters and even 
in the episcopate. 

Microfilm $4.10; Xerox $13.80. 319 pages. 
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DIETARY PRACTICES OF THREE SAMPLES 
OF WOMEN: A LONGITUDINAL AND 
CROSS-SECTIONAL STUDY 


(L. C. Card No. Mic 58-5712) 


Laura Jane Harper, Ph.D. 
Michigan State University, 1956 


This study reports the dietary intake and some of the 
food practices of 3 samples of women for periods of 6 to 
20 years as determined from 1-day dietary recall records 
and related nutritional data. It does not assess the ade- 
quacy of these practices but is an attempt to present the 
nature of the existing food habits of the women through 
progressive decades as revealed by diet records and in- 
formation concerning socio-economic, marital, and health 
status. 

The subjects were divided into 3 groups. Sample A is 
a selected sample of 158 young women, all graduates in 
Home Economics from Iowa State College. In 1944, 5 years 
after graduation, and in 1955 dietary resurveys of the sam- 
ple were made in addition to the data collected during col- 
lege years. 

Sample B, a random sample of 97 white women, 40 to 
90 years old, is composed of urban residents of a Midwest- 
ern industrial community. The initial survey of this group 
was made by interview in 1948, 51 subjects were resur- 
veyed in 1950, and 55 in 1955. Sample C, 104 Negro women, 
40 to 90 years of age and urban residents of the same com- 
munity, were interviewed in 1949 and 1955. 

The number of non-consecutive 1-day diet recall rec- 
ords obtained for each subject ranged from 2 to 8. Food 
nutrients consumed were calculated by using a short-form 
dietary table. 

According to standard height-weight-age tables, 66 per- 
cent of sample A subjects, 44 percent of sample B, and 24 
percent of sample C subjects were considered to be in the 
normal weight range in 1955. 

Fifty-six percent of sample A subjects, 46 percent of 
sample B, and 22 percent of sample C subjects were using 
vitamin concentrates in 1955; at the same time 26 percent 
of sample A used calcium:supplements, and 37 percent took 
iron preparations. Twenty-nine and 10 percent of samples 
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B and C, respectively, used some form of mineral supple- 
mentation in 1955. The individuals taking vitamin and 
mineral supplements also consumed larger amounts of the 
added nutrients from food than did the subjects using no 
supple mentations. 

Subjects eating alone tended to consume approximately 
the Same amounts and kinds of foods as individuals eating 
with other people. 

Mean daily caloric intakes decreased by samples from 
A to C, 2023, 1580, and 1222, respectively. Except for 
sample C there was a definite tendency for daily caloric 
consumption to decrease with age. For sample A the de- 
crease was from 2131 to 1909 calories in 2 decades and 
for sample B daily caloric intake decreased from 1742 to 
1458 in 5 decades. | 

Mean daily caloric consumption was inversely related 
in protein intake with increase in age for subjects in sam- 
ple A; for samples B and C there was a direct relation- 
ship between calorie and protein intake. The mean grams 
of protein obtained per 1000 calories of mixed diet was 
36.2, 33.5, and 38.2 grams for samples A, B, and C, re- 
spectively. 

The highly trained subjects in sample A had selected a 
definite eating pattern, and although the food pattern of the 
unselected sample B was different it was as rigid over a 
period of years. Sample C subjects were much more per- 
missive in use of foods and did not as often follow a well 
definited pattern of eating. All sample A subjects used the 
3-meals-a-day eating pattern; approximately 8 percent of 
sample B and 48 percent of sample C ate fewer than 3 
meals a day. 

To say that differences in dietary practices between the 
younger and older samples are due to age and education 
would be an assumption. At this point it cannot be pre- 
dicted nor does one have the right to assume that the trends 
in food patterns practiced by sample A subjects in the past 
2 decades will continue to be different from some of the 
dietary practices of the older subjects. However, if the 
trends in food habits and weight maintenance observed for 
sample A subjects should continue through later decades, 
they would be significant since weight maintenance with in- 
crease in protein consumption by women as they grow older 
would be a deviation from the presently observed patterns. 

Microfilm $2.00; Xerox $6.80. 144 pages. 
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CRGANIZATION AND ADMINISTRATION OF 
AGRICULTURAL COLLEGE EDITORIAL PROGRAMS 
IN THREE SOUTHEASTERN STATES 


(L. C. Card No. Mic 58-7471) 


Otis Bryant Copeland, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Bryant E. Kearl 


To evaluate changes in organization and personnel in 
the Tennessee, Georgia and North Carolina agricultural 
college editorial offices, 12 “principles” of public admin- 
istration were applied to the job of the agricultural edi- 
torial office. 

Based on this study the three offices accepted these 
principles: 

1. There should be one agricultural editorial office on 
a land grant college campus, responsible to the central 
college of agriculture administration, and housed with this 
administration. 

2. Agricultural college editorial work should be co- 
ordinated with other institutional facilities, but should not 
be under the control of non-agricultural officials. 

3. The hierarchical structure system should be used 
in this office if it is as large as those in the three states, 
and all agricultural editorial workers should be responsi- 
ble to the head of the one office. | 

4. The span of control in the editorial office should be 
limited so that, in the opinion of the supervisor and of 
workers supervised, a satisfactory job of supervision can 
be done. 

5. The head of this office should participate in the col- 
lege’s development of programs and policies. 

6. There should be a balance between authority and re- 
sponsibility delegated to each position in the agricultural 
college editorial office. 

7. The staff of the office should be made up of special- 
ists, each assigned to a specific job. 

Based on functions of the offices at present, parts of 
the following principles were accepted: 

1. Evaluation of effectiveness of methods should be a 
part of the editorial office program. 

2. Communications training given by these offices 
should involve county and home demonstration agents, the 
college headquarters staff, and students studying mass 
communications in the college. 

3. A positive program of recruitment should be fol- 
lowed. 

The following principles were not being followed, as 
far as functions of the offices were concerned. 

1. Office job descriptions should be established. 

2. Clear salary and promotion policies are needed. 

A study of programs and services revealed that these 
three offices devote a substantial amount of time and re- 
sources to the following areas: (1) maintaining relations 





with mass media; (2) providing outlets to media; (3) 
source of materials and information for county programs; 
(4) providing advice on communications techniques, and 
(5) providing advice on public reactions and public rela- 
tions. 

In the following two areas, the offices are less active: 
(1) training college headquarters staff members, and (2) 
training county workers. 

Much less is being done in all three states on: (1) con- 
ducting formal research on audience response to mass me- 
dia; (2) conducting formal research on audience response 
to information and ideas, and (3) providing training for 
college students in mass communications. 

Microfilm $3.15; Xerox $10.80. 243 pages. 


LIBERAL EDUCATION AND PROFESSIONAL 
JOURNALISM EDUCATION: A STUDY OF THE 
PROGRAMS OF COURSE WORK COMPLETED BY 
GRADUATES OF SELECTED PROFESSIONAL 
JOURNALISM SCHOOLS 


(L. C. Card No. Mic 58-5874) 


Walter Wilcox, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Leslie G. Moeller 


This study presents data classifying and describing in 
Statistical summary the programs of study pursued by the 
undergraduate student in the accredited professional jour- 
nalism school. 

The sample consisted of 1132 graduates of 41 schools 
in 87 sequences of study accredited by the American Coun- 
cil on Education for Journalism who received degrees dur- v 
ing one calendar year (1956-1957), as represented by their 
transcripts of study. 

The major findings: 


1. There were pronounced and statistically significant 
differences between schools as measured by the variance 
of mean professional semester hours (professional courses 
were defined as journalism courses and other professional 
courses, such as marketing for the advertising major). The 
professional content ranged between extremes from 18.9 
per cent of the program to 48.7 per cent of the program. 
Although the differences between individual pairs of schools 
in this respect were for the most part statistically signifi- 
cant, those in the center (second and third quartiles) of the 
professional content rank order differed among themselves 
to an appreciable lesser degree than did those at the ex- 
tremes (first and fourth quartiles). These differences 
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could not be attributed to the following manifest character- 
istics of the schools on the basis of statistical tests: ad- 
ministrative hierarchy, journalism enrollment, institution 
enrollment, size of the community, graduate programs, and 
geographical location. 


2. The number of mean professional hours differed sig- 
nificantly with respect to the nature of the sequence of 
study. The sequence groups fell into three divisions in 
this respect (the figures following the sequence group name 
designates the percentage of the program devoted to pro- 
fessional work): 


(1) magazine (26.7) and news-editorial (28.6), 


(2) community journalism (30.3), radio-television (31.5), 
and advertising-business (32.6), 


(3) subject matter (includes agriculture journalism, 
etc.) (43.8). 


3. The programs offered in the technically-oriented in- 
stitutions (agriculture, mechanic arts, etc.) contained sig- 
nificantly greater professional content than did the pro- 
grams offered in the other institutions, the proportion de- 
voted to liberal arts in the former amounting to 49.9 per 
cent as compared to 62.1 per cent for the latter. 


4. Seven liberal arts subjects selected as a basic group 
for comparative purposes, and which, with the exception of 
foreign languages and communications skills, were the sub- 





jects pursued to the greatest extent, ranked as follows (fig- 
ures in parentheses refer to the percentage of the total 
program): history (7.4), literature (6.8), political science 
(5.0), psychology (3.4), economics (3.3), sociology (2.9), 
and philosophy (2.3). The pattern varied from school to 
school and from sequence to sequence, and there was evi- 
dence that it varied according to the nature of the se- 
quence. 


o. Assessment of the commitment of professional jour- 
nalism education to the social sciences is contingent upon 
a precise definition of the social sciences in terms of 
course content. In this study, history and psychology were 
not classed as social sciences but rather as cross-disci- 
pline subjects. The ratio in terms of percentage of the 
program for all graduates (less the subject matter se- 
quence graduates) was 13.9 per cent social science and 
19.7 per cent humanities. However, if psychology and his- 
tory are considered social sciences the ratio becomes 24.7 
per cent social science and 19.7 per cent humanities. 


6. The overall ratio between professional courses and 
liberal arts courses is approximately two to one (30.2 per 
cent professional to 62.1 per cent liberal arts). Thus, the 
data indicate that the commitment to the optimum 25-per- 
cent-journalism, 75-per-cent-liberal-arts ratio is not uni- 
versal. However, this general finding is not applicable to 
all schools, and it varies from sequence to sequence, as 
Stated above. Microfilm $3.05; Xerox $10.40. 234 pages. 
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THE COMIC IN 
EARLY SPANISH LITERATURE, 1140-1500 


(L. C. Card No. Mic 58-7458) 


Raymond Edmond Barbera, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Mack Singleton 


An examination of the comic in Spanish literature be- 
tween 1140 and 1500 reveals that the so-called Medieval 
man did not consistently fear Hell and yearn for Heaven 
to the exclusion of interests that supposedly preoccupied 
the so-called Renaissance man. On the contrary, we find 
that “Medieval” man was as interested in his terrestrial 
as in his pietistic activities. Indeed, he enjoyed the pleas- 
ures of the flesh, and he gave free expression to the evil 
that lay within him. His literary productions and his other 
activities expressed his dual nature to such an extent that 
it is difficult to see how he differed radically from “Ren- 
aissance” man. 

The picture that emerges from the present thesis is 
quite complex; but it is safe to say that the sacred and the 
profane exist in it side by side. Compositions about un- 
conventional themes reveal complete awareness of the 
complexity of relationships between men, and between men 
and women. Powerful forces that are usually repressed 
find widespread expression in Medieval Spanish literature. 
The virtues are often mocked and sin is often given graphic 
and sympathetic treatment. The shockingly obscene often 
plays as important a role as the sacred. The idea that 
“Medieval” man was exclusively pious and ascetic, and 
that “Renaissance” man was, to a considerable extent, 
pagan and hedonistic is no longer tenable -- at least so far 
as Spain is concerned. 

The conclusion of the present study is that in Spain, at 
least, the tags of piety and otherworldliness that have been 
tied to the concept of Middle Ages may no longer be used 
to differentiate those centuries from later centuries. 

Microfilm $3.40; Xerox $11.60. 262 pages. 


THE ILLYRIAN MOVEMENT AS 
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No complete study has yet been made of either the 
Illyrian movement in general or the literary and linguistic 





significance of it in particular. As a matter of fact, there 
exists not a single work nor even an article in English 
devoted to this movement. There are a number of articles 
and a very few works dealing primarily or in part with the 
Illyrian movement. They are written chiefly in the Serbo- 
Croatian language and are, therefore, inaccessible to those 
who have no knowledge of Serbo-Croatian. In addition, the 
majority of articles involved were published in the great 
number of Yugoslav periodicals which are not available in 
this country. From the scientific point of view, the pub- 
lished materials dealing with the Illyrian movement can 
be characterized as follows: as of today there is not a 
single work which deals with the complex question of the 
Serbo-Croatian alphabet and orthography. Some works 
are already out of date and need a thorough revision, and 
some others are biased and misleading, and may be used 
only with caution. 

The author of this dissertation attempted to study the 
Illyrian movement as reflected in the Serbo-Croatian 
language with all possible care and objectivity. All avail- 
able books and periodical articles were consulted. It was 
the author’s original intention to go to Yugoslavia to ex- 
amine all the necessary archives and important book col- 
lections, but this plan did not materialize for reasons 
beyond his control. The unfortunate fact, therefore, re- 
mains that this dissertation cannot be considered as a very 
detailed study based on the primary original Croatian, 
Serbian and Slovenian sources. 

The Illyrian movement was created and developed in 
the 1830’s and 1840’s on Croatian soil, i.e., in Zagreb and 
adjoining territory which belonged then, as did all the re- 
maining parts of Croatia, to the former austro-Hungarian 
Empire. It was the period of Romanticism and the national 
awakening of many oppressed peoples in Europe. Having 
been long subjected to Hungarian and Austrian oppression, 
the Croats, under the influence of Czech and Slovak Fan- 
Slavists, chiefly Jan Kollar and Pavel Joseph Safarik, set 
as their goal the political and spiritual unity of all southern 
Slavs (Croats, Serbs, Slovenians, Hungarians), to be reached 
by means of a common literature and a single literary 
language. For lack of a better name, the term “Illyrian” 
was accepted by Ljudevit Gaj and his friends. Before the 
Illyrian movement there was no uniformity in the literary 
language of the Croats: every writer used his local Kaj- 
kavian subdialect and his own alphabet. Gaj decided in 
favor of the Stokavian dialect, the most widely spread 
dialect spoken among the Croats and Serbs. The alphabet 
was made uniform and brought closer to the one that Kar- 
adzic had created for the Serbs. The Stokavian dialect 
became the basis for the standard literary Serbo-Croatian 
language. 

The Illyrian movement had a far-reaching influence 
upon the national revival of the Croats. It brought the 
Croats and Serbs closer to each other, although the name 
“Illyrian” was not accepted by the Serbs and was later 
abandoned by the Croats themselves. The Illyrian move- 
ment did not succeed in uniting all the southern Slavs 
either politically, or culturally. The Serbs did not join 
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the Illyrian movement because they were proud of their 
name. The Slovenes, on the other hand, retained their own 
speech and refused to accept the Stokavian dialect. The 
Bulgarians were still suffering under the Turkish yoke. 
Generally speaking, the Illyrian movement is historically 
significant for having chosen the Stokavian dialect as basis 
for a common literary language and for having adopted a 
uniform orthography. 

Microfilm $2.45; Xerox $8.60. 186 pages. 


THE RESTORATION WAY OF THE WORLD: 
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The English comedies of the Restoration have suffered 
greatly from unjust and incomplete criticism. Generally 
critics have considered them from one of two extreme 
points of view; they have either praised them faintly as 
artificial nonsense or denounced them as immoral and 
obscene. This failure to judge the plays adequately is the 
result of failure to understand their background and their 
form and function as commedies. 

The immediate forces in the literary and intellectual 
background of Restoration comedy influence the represen- 
tation in these plays of a society notable for its balance 
and proportion, its awareness of the principle of decorum. 
_ Examination of the intellectual background reveals that the 
typical critical conception of the age as purely rationalis- 
tic, scientific, mechanistic, naturalistic, or skeptical is 
false. The greatest comedies of the age, as well as non- 
literary works, suggest that at its best, this was an age of 
appropriate balance, where reason and imagination, skep- 
ticism and faith, art and nature were finely harmonized to 
create an enlightened world view. Examination of the 
literary background reveals the same balance, with the 
rules and rational practices of the time modified by imagi- 
nation. This literary balance is typified in the better 
Restoration comedies by the decorous balance of wit as 
fancy and wit as judgment. 

Part of the failure to understand these comedies has 
been the result of failure to understand their aesthetic. 
With a brief examination of the comic tradition and the 
basic studies of comedy, along with the comments of the 
men of the age, it is possible to suggest an aesthetic theory 
based on a study of the greatest comedies of the period, 
those of Etherege, Wycherley, and Congreve. The source 
of the comedy is disorder. The structure of the comedies 
is a kind of epistemological progression in which the comic 
hero, through experiencing a comic ordeal and a wit debate 
and overcoming the obstacles posed by pretenders to wit, 
is educated in the ways of decorum. The comic effect is 
the arousal of laughter by ridicule and enlightenment by 
the spectacle of order being imposed upon disorder. 

In contrast to the great comedies of the period, the 
lesser comedies justify the most adverse criticism. De- 
pending on action and farce rather than characterizations, 
they are artificial and unsuccessful and often dull and 


obscene. The mediocre works of the age, those of Shad- 
well, Vanbrugh, Farquhar, Cibber, and Steele, rely too 
much on action also, but have some good effects and some 
special interest. They also illustrate the ultimate deteri- 
oration of this comedy into sentimental comedy. 
Microfilm $4.60; Xerox $15.40. 359 pages. 


THE BENJAMIN MINOR, OR, THE PREPARATION 
OF THE MIND FOR CONTEMPLATION, BY 
RICHARD OF ST. VICTOR: 
TRANSLATED, WITH AN INTRODUCTION 
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Anne Chamberlain Garrison, -Ph.D. 
Michigan State University, 1957 


The thesis is divided into two parts. The main body of 
the work consists in a translation of the 12th century Latin 
treatise entitled the Benjamin Minor. This extremely 
complex and ingenious example of allegorical Scriptural 
exegesis is here translated into English for the first time. 
Previous renditions into Middle English were mere synop- 
ses. The text used is that of Migne, edited to the extent of 
removing palpable typographical errors, which are listed 
under Textual Emendations. 

The introduction and appendices make up half the dis- 
sertation. Brief introductory sections deal with the nature 
of the particular problem of translation, the Augustinian 
literary style exemplified, and the literary value of the 
work. As the text has never received thorough-going study 
in English, it seems necessary to examine it from several 
pertinent points of view, most especially those of literary 
history and of the development of the allegorical mode of 
thought. This is the only exhaustively and consistently 
developed work of its nature, and study of it sheds light on 
the nature of allegory both as a critical process and as a 
creative one. 

Richard of St. Victor takes the Augustinian view that 
self knowledge, developed through moral training, leads 
finally to the practice of contemplation and the knowledge 
of God. He expounds the steps of this process as the alle- 
gorical significance of the Genesis narrative of Jacob, his 
wives and his sons. The influence of the Benjamin Minor 
is traced, beginning with Bonaventure, touching upon Ger- 
man and Flemish devotional works, and concentrating upon 
English mystical writings, mainly of the 14th century. The 
chief English treatises are examined with reference to the 
allegorical content, which proves to be considerably less 
in evidence than the psychological approach inherited from 
Richard. 

The following section deals with the history of allegori- 
cal exegesis before the 12th century. Beginning with Philo, 
a close examination is made of the treatment outstanding 
exegetes such as Origen, Ambrose, Augustine and Walafrid 
Strabo gave to the same Genesis narrative. It is evident | 
that no one before Richard handled this material with a 
like fineness or thoroughness. Since no subsequent work 
attempts so ambitious a figurative interpretation, the 
Benjamin Minor is unique. 














The allegorical structure is then ravelled out into the 
component strands of literal and figurative meanings and 
of Richard’s comments upon his method of disclosing valid 
non-literal content. A diagram accompanies this section 
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to show the way he develops his speculative theological 
system out of the narrative material. 

There follows a discussion of the reason for the compo- 
sition of the Benjamin Minor, and its place in the instruc- 
tion given at the Victorine school, which became a compo- 
nent part of the University of Paris. Hugh of St. Victor’s 
great teaching treatise, the Didascalicon, is discussed 
both as exemplifying the school’s aims and methods and 
as specifically calling for a supplementary treatise on the 
moral preparation for contemplation. Such a treatise is 
the Benjamin Minor, written by Hugh’s pupil and successor, 
Richard. The conclusion seeks to demonstrate that the 
unique qualities of this work are due to its being part of a 
definite educational program which put allegory at the 
service of propaedeutics. 

Microfilm $3.25; Xerox $11.00. 250 pages. 











Richard of St. Victor, Benjamin Minor, in Migne,]J.P., 
Patrologiae cursus completus, series latina (Paris, 1844- 
55), CXCV, 1-64 
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As friend, counsellor, and source of inspiration, Mel- 
chior Grimm played an essential role in the life and writ- 
ings of Diderot. For him Diderot wrote certain of his 
plays, the Salons, and a wide variety of other pieces for 
Grimm’s newsletter, the Correspondance littéraire. The 
problem of this dissertation was to examine the nature and 
extent of Grimm ’s significance for Diderot, who, on many 
occasions, acknowledged his debt to Grimm. In order to 
see Grimm clearly in his relationship with Diderot, it was 
first necessary to gather more information on Grimm him- 
self because he has long been an obscure figure in the 
eighteenth century. For this purpose, in addition to exist- 
ing and sometimes little-known published sources, all ac- 
cessible manuscript sources have been consulted. 

A short biographical sketch (Part I of the thesis) and a 
“portrait” of Grimm (Part II), showing him in a more 
favorable light than in most previously published studies, 
have been based on the material collected. With this survey 
of Grimm’s life as a background, several aspects of his 
friendship with Diderot have been examined in detail. My 
aim here has been to bring out the positive value of Did- 
erot’s association with Grimm as well as point up the dif- 
ferences in temperament and attitudes which caused con- 
siderable friction between them (Part III). 

Finally a reading of their correspondence and works 
reveals a basic divergence in outlook between Grimm and 
Diderot as philosophes of the Enlightenment (Part IV). The 
conflicting views of Diderot, a leading philosophe, and 
Grimm, chargé d’affaires for Catherine the Great, clashed 
on the occasion of the publication of Raynal’s Histoire des 
Deux Indes (third edition, 1781). Diderot has left an ac- 
count of the incident, his “Lettre apologétique de 1’Abbé 
Raynal a M. Grimm,” in which he roundly denounces Grimm 























as an anti-philosophe. But in spite of the lack of perfect 
harmony in their friendship, Grimm and Diderot remained 
close personal friends from their first meeting at the end 
of 1749 until the Philosophe’s death in July 1784. 
Microfilm $3.80; Xerox $12.80. 293 pages. 








ALGERNON CHARLES SWINBURNE 
AS A LITERARY CRITIC 
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Robert William Hively, Ph.D. 
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A condensation and study of Swinburne’s voluminous 
criticism has been needed by the twentieth-century reader 
who finds the quantity of the poet-critic’s work exceed- 
ingly formidable. The problem has been to reduce Swin- 
burne’s criticism to its essentials, to suggest the princi- 
pal sources and explanations for his views, to provide an 
analysis and synthesis with appropriate chronological 
notation, and to evaluate his work in perspective. 

Of particular significance is a study of the varied com- 
plexity of forces which acted on Swinburne and his re- 
sponses to them. The experiences of his youth, early ex- 


posures to varied literatures, influences of many persons 


throughout a long life, admiration for French literature 
and sympathy for Italian republicanism, antipathy to Ger- 
man literary interests, enthusiasm for art for art’s sake 
and subsequent moral and social concerns, strong personal 
likes and dislikes, indifference to scholarly textual studies, 
and a poet’s concepts of the faculties of imagination and 
intuition are but representative of the many involvements 
which are related to Swinburne’s criticism. 

Within the prolix effusions which mark Swinburne’s 
distinctive style, there are views which reveal the tradi- 
tional concerns of most critics. Swinburne discussed with 
vigor many of the questions which have continued to chal- 
lenge critical theory. The proper subjects of poetry, func- 
tions of rhyme, forms and laws of art, appropriateness of 
symbol and allegory, obscurantism, nature and realism, 
audience of the artist, freedom and restrictions of the 
artist, verse forms, and the role of the artist in society 
are all representative of the problems of aesthetics which 
occupied Swinburne during his lifetime. 

In attempting to make a detailed evaluation of Swinburne 
as a critic, all of his works, poetry as well as prose, have 
been considered. His Poems and Ballads had a significant 
critical effect on subsequent English poetry, and some of 
his critical attitudes were either expressed in his verse 
or they were demonstrated in use. There are frequent 
parallels in his poetry and critical writing. 

Swinburne was concerned with many aspects of critical 
theory, but he contributed no formal construct of aesthet- 
ics. His views and opinions were largely aclectic, often 
at variance within their own framework, and he depended 
greatly on the views of others. His criticism demonstrates 
a fusion of many literary tastes and genre, and he defies 
the application of convenient labels. His critical methods 
were essentially those which are closely associated with 
the romantics; they relied upon subjective evaluation and 
immediate impressions. Swinburne’s assertions, although 
often gravely judicial in tone, were usually spontaneous. 
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His apparent inconsistencies and altering views were the 
result of subjective spontaneity, eclectic tastes, and a lack 
of distinct separation between the work of the poet and the 
critic. 

Among the causes for Swinburne’s decline are his style 
and his impressionism which have been rejected in an age 
in which there is a dominant demand for economy and ob- 
jective analysis, but he was one of the nineteenth-century 
forces which affected out literature. In Swinburne’s view, 
genius, intuition, and good taste, effectively seasoned with 
a mixture of zeal, intensity, and dedication, were the proper 
ingredients of literary criticism. 

Microfilm $4.80; Xerox $16.20. 376 pages. 


JOHN DRYDEN’S DOCTRINE OF WIT AS 
PROPRIETY: A STUDY OF THE TERMS 
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University of Notre Dame, 1958 


The purpose of this investigation is to inspect the pri- 
mary implications of Dryden’s doctrine of “wit as propri- 
ety.” No student of his writings can remain unaware of. 
the significance Dryden attached to his definition uniting 
these two concepts. The results of this study justify a 
recognition of its place in the larger perspective of his 
literary theory, where the basic problems of poet, poetic 
process, and poem are reinterpreted in the light of his 
conjunction of a term resonant of the crucial issues of the 
seventeenth century and a term representing the cardinal 
principle of classical theory-- To zpézrov, fitness. 

The dissertation is divided into four parts. Chapter 
One treats the basic concepts, their nature and use. In the 
framework of classical theory--Dryden’s heritage by edu- 
cation and affinity--the principle of fitness maintained a 
vitality not always understood today. Intellectual certainty 
about its nature requires both theoretical and historical 
grounding; these are drawn from some consideration of 
the nature of order and of structural relations, and from 
some inspection of the pervasive strength of the principle 
in Greek and Roman theory as focused upon problems 
crucial to the Renaissance and the age of Dryden (e.g., 
rhetoric-poetic relations, verisimilitude and decorum). 
The term wit is considered in the light of dominant literary 
problems which converged upon the period from the point 
of view of the relations of art and nature in the poet, and 
of wit and due proportion in poetry. 

The following sections of the study consider in detail 
the prose works written by Dryden prior to 1677, and draw 
support from all the subsequent essays for illumination of 
permanent elements underlying Dryden’s concept of wit as 
propriety. Chapter Two covers the earliest of the essays, 
which reveal the substratum of materials incorporated by 
Dryden into the doctrine. Chapter Three consists of an 
analytic study of Dryden’s development of a flexible tech- 
nique for investigating ‘what is fitting, what not.’ Chapter 
Four traces, in the essays immediately prior to 1677, the 
evolution of the practical principle out of Dryden’s grow- 
ing insights into the ‘just measure,’ The ‘due limits,’ as 








he brought the mediating doctrine of fitness to bear in the 
area between freedom and control on the part of the poet 
and between arbitrary law and anarchy in regard to the 
poem, 

In redefining wit by means of the central classical 
principle, Dryden had no sense of offering some novel 
doctrine, but of steadfastly anchoring terminology and 
modes of reasoning to the core of reality in the nature of 
things. Yet he was forthright in opposing deviations which 
preserved wit as a major critical term but robbed it of 
precision and referential value: continued threat of partial 
interpretations, non-literary criteria, or demands for 
autonomy which would, in the guise of liberty, actually 
immobilize the poet or make depredations in the just no- 
bility of the poem. The validity of Dryden’s doctrine of 
“wit as propriety” derives from the clarity and flexibility 
with which he maintained his insights into the nature of 
structural relations. For him, fitness of intrinsic rela- 
tions requires that the related elements, though mutually 
modifying, be permitted due expansion of their potential 
vitality while yet subordinated to the whole; the ‘life 
touches’ and ‘secret grace’ of the poem--its grace and 
strength--proceed from the same source. When Dryden 
envisioned “all things in a beautiful order and harmony, 
that the whole may be of a piece,” he was but indicating 
the centrality of the doctrine for poetry itself. | 

Microfilm $5.35; Xerox $19.00. 418 pages. 
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The Sibyl appears frequently in medieval literature, 
either as prophetess or as fay. This study of her name is 
a survey, first, of the classical and then of the Arthurian 
traditions. 

Lactantius and others say that all prophetesses are 
Sibyls, and that they proclaim the will of the gods. Among 
the three most famous is Sibylla Cassandra, who foretells 
the fall of Priam’s kingdom. Wherever the Romance of 
Troy is recorded, this virgin handmaid of Apollo is likely 
to appear. The Sikyl or Pythoness of Delphi shows up in 
many authors: Lucan, Macrobius, Isidore of Seville, St. 
Ives of Chartres, Guido de Columnis, and Lydgate. The 
third is the Sibyl of Cumae, made famous by Virgil’s 
Aeneid and by his Fourth Eclogue. The former becomes 
a Christian allegory; the latter, a Christian prophecy. 
Because of this, the Cumaean Sibyl enters religious drama 
and is made the heroine of two popular legends, the visions 
Augustus has of the Altar of Heaven (Ara Coeli) and the 
visit of the Sibyl Sabethe (Saba) to Solomon (where she 
honors the beam destined to become the Holy Rood). 

The record of the Sibyl as fay is more complex. Any 
fay (Latin fata, cognate with fatua, “prophetess”) is a 
supernatural being who dwells in a marvelous land and 
who has something to do with the destinies of men. Fays’ 
names and numbers vary; in the Italian tradition the 
greatest are Morgana (Morgain), Alcina, and Sibylla. 
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A fay heroine has, among other magical powers, that of 
foretelling the future. Lustful by nature, she summons 
her destined hero to her Other World of delights. 

Placing the major documents in reverse chronological 
order, we begin with episodes from the Perceforest (1300- 
1350), whose heroine is Sebille, called “la dame du lac.” 
She presides over a rationalized Land of Delights and 
summons to her her knight, Alexander. From their union 
comes the ancestor of Arthur. Alexander leaves. A wicked 
magician, Nabon, lays this Fairyland waste and holds its 
queen captive. Alexander returns and in a combat by 
water overcomes Nabon. Sebille comes to Alexander’s 
aid with her magical powers and rewards him with another 
visit to her paradise. | 

In the Livre d’Artus (MS ca. 1280) the Sebille episode 
is shorter, but the plot, less rationalized, is essentially 
that of the Perceforest. Sebille, queen of “la Terre Fae,” 
is under the spell of Baruc li Noirs. Her rescuer is 
Sagremors, who is rewarded with a sojourn in Sebille’s 
realm. Some of this plot appears in Huon de Bordeaux 
(ca. 1200), and much of it in the twelfth century Lanzelet. 
Lanzelet’s fay mistress is Ibelis (anagram for Sebile), 
who has clearly assumed the role of Morgain. 

Moreover, there are several works in which Sebille is 
in Morgain’s company and is clearly a reflection of that 
great queen: the Vulgate Lancelot, Alexandre 1’orphelin, 
the Prophecies de Merlin, Le Vroy Gargantua, and others. 

But the final proof that the Sibyl as fay is merely a 
disguise for Morgain lies in the legend of Monte della 
Sibylla (the Tannhduser plott). It is found in Antoine de la 
Sale’s Paradis de la reine Sibille (ca. 1438), from his 
Salade, and in Andrea da Barberino’s Guerino (1391). When 
this tale is compared with relevant lines from the thir- 
teenth century Claris et Laris, we have, even in minute 
detail, only one plot. In one version mortals visit the 
Arthurian realm of the Cumaean Sibyl, in the other they 
visit the land of Morgain. 

There are several reasons for this metamorphosis of 
the Sibyl. But the chief one is the power of prophecy. All 
Sibyls have it, and it is a dominant trait of the fays, includ- 
ing Morgain. Microfilm $2.90; Xerox $10.00. 221 pages. 



































“THE PROPER SPIRIT.” A STUDY OF THE 
PROSE FICTION OF EDGAR POE 


(L. C. Card No. Mic 58-7654) 


Stuart George Levine, Ph.D. 
Brown University, 1958 


This study has two major objectives, first, to provide 
an effective method for dealing with Edgar Poe’s fiction, 
and second, to offer close readings of approximately twenty 
of his tales. It is not primarily concerned with biography, 
sources of psychoanalysis, but attempts rather to handle 
the tales in technical terms, to evaluate them, and to sug- 
gest ways in which they resemble or differ from certain 
comparable works of other authors. 

To effect an entry into the Poe stories, I have utilized 
Poe’s own notion regarding the nature of beauty. Poe 
seems to have admired ornate and complex patterns. Most 
of his stories contain what might be called a “central 
vision,” horrible or beautiful, but similar in its grotesque 





complexity. The structure of a tale may be said to be 
determined by the manner in which the central vision is 
perceived, Usher, for example, perceives because of the 
abnormal sensitivity which is a consequence of his illness. 
The narrator of “Ligeia” perceives because of his mad- 
ness. Dupin of the detective tales and Ellison of “The 
Landscape Garden” perceive because of innate abilities; 
they are Poe’s ideal artists, and the tales in which they 
appear are simplest in structure. 

The most frequently occurring technical problem in 
Poe’s fiction may also be said to derive from the nature 
of the central vision. The complex pattern is by nature 
improbable, and its presentation poses a problem of cred- 
ibility. Poe’s most successful solution was to have the 
vision perceived by a character whose judgment the reader 
does not entirely trust, often a supersensitive monomaniac. 
Thus the vision could be read back as a reflection of that 
character’s emotional make-up, and the tale would, ideally, 
achieve a three-fold success: the beautiful (grotesque) 
pattern would be presented, an incredible adventure would 
be made intriguing because the reader had been made 
willing to see the world through the character’s eyes, and 
the nature of the character’s psychological imbalance 
would be implied. 

Although the study’s main concern is with the individual 
story, certain overall problems are examined. The morbid 
subject matter of so many Poe stories, for example, is 
taken to be significant primarily because it demonstrates 
Poe’s methodical manner of composition: numerous source 
studies of the tales indicate that this most sensational as- 
pect of Poe’s work was borrowed from the popular fiction 
of the day. Poe’s contribution was to make of such un- 
promising materials an art form. 

Similarly, the occasional appearance of a moral prob- 
lem is found to be less a real concern of Poe’s than an- 
other means to evoke a response from the reader. Further 
evidence of Poe’s awareness of audience response is pre- 
sented in a chapter in which he is compared to the editors 
and authors of that portion of the contemporary magazine 
world most like his own, the field of science fiction and 
fantasy. There is also a chapter in which his philosophi- 
cal proximity to transcendental thinkers is evaluated in 
terms of its effect upon his fiction, and a chapter of spec- 
ulation concerning the promise inherent in his occasional 
deviation from his usual formula for a short story. 

Microfilm $4.10; Xerox $13.80. 320 pages. 


THE REPUTATION OF JANE AUSTEN IN THE 
TWENTIETH CENTURY WITH AN ANNOTATED 
ENUMERATIVE BIBLIOGRAPHY OF AUSTEN 
CRITICISM FROM 1811 TO JUNE, 1957 


(L. C. Card No. Mic 58-3108) 
Frederick Martin Link, Ph.D. 
Boston University Graduate School, 1958 
Major Professor: John F, Leisher 


The major portion of Part One of the dissertation is a 
study of the reputation of Jane Austen in the twentieth 
century. The study is based on an analysis of the books 
and articles on the subject which have appeared between 
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1913 and June of 1957, and is prefaced by an introduction 
and a chapter discussing investigations of the novelist’s 
reputation in the nineteenth century (1811-1913). Chapter 
Two studies the period from 1913 to 1932; Chapter Three, 
the gradual development of modern criticism of the novels 
(1933-1948); and Chapter Four, the most recent contribu- 
tions to the tradition (1949-1957). The final chapter of 
Part One is a summary. 

The initial reception of Miss Austen’s novels was 
favorable, but her reputation seems to have declined after 
her death: many prominent literary figures of succeeding 
decades expressed their high opinion of her work, but very 
few critical or biographical articles, and relatively few 
editions and reprints of the novels, appeared before 1870. 
The publication of J. E. Austen-Leigh’s Memoir in that 
year, and that of Lord Brabourne’s edition of the letters 
in 1882, were both causes and results of a gradual revival 
of interest; a revival which led to Miss Austen’s being 
acclaimed as the finest domestic novelist and realist among 
English novelists, and culminated in the “official” biogra- 
phy of 1913. 

The years from 1913 to 1932 saw the publication of 
Robert W. Chapman’s editions of the novels, juvenilia, and 
letters; the bibliographies of Geoffrey Keynes (1929) and 
others; and numerous books and articles combining a 
nineteenth-century type of criticism with biography drawn 
largely from previously published sources. With a few 
notable exceptions, the criticism may be subsumed under 
two headings--reviews of and comments on books, articles, 
and editions; and generally “appreciative” studies of plot, 
characterization, and humor. One nevertheless discerns 
in scattered discussions the beginnings of a more thorough 
and penetrating evaluation of Miss Austen’s achievement: 
the increasing interest in the ontology of art and in the 
methodology of literary criticism, together with the rising 
status of the novel, seems in part responsible. In the next 
period (1933-1948), the conventional criticism of the novels 
continues (in more modern dress), but is overshadowed by 
a gradual revaluation of the tradition. Studies of Miss 
Austen’s themes, style, techniques, and artistic develop- 
ment appear with some frequency, and present the inter- 
ested reader with a body of criticism which substantially 
contributes to his understanding both of the artistic signif- 
icance of the novels and of the novel as an art form. Re- 
cent criticism (1949-1957) has been increasingly concen- 
trated into academic environments: most of the important 
studies are dissertations or books and articles based on 
dissertations. The revaluation continues, and there are 
signs of an interpretation of Miss Austen’s work which 
balances the virtues of the older criticism with the best 
insights of the new. At the extremes are the conventional 
Janeite sentimentalities and the radical, often socio-eco- 
nomic interpretations of recent years. 

Part Two of the dissertation lists and annotates, sub- 
ject to stated limitations, the critical and biographical 
studies of Jane Austen and her works which have appeared 
from 1811 through June of 1957. The work was done in an 
attempt to supplement the inadequate listings in the bibli- 
ographies of Keynes (1929) and Chapman (1953), and to 
provide the scholar with a substantial critical bibliography 
for further research. The entries are arranged alphabet- 
ically by year; the annotations evaluate all items accord- 
ing to their critical or historical importance, and summa- 
rize the significant contributions to the tradition. 

Microfilm $4.85; Xerox $16.20. 379 pages. 








IMAGES AND IMAGE SYMBOLISM IN 
METAPHYSICAL POETRY WITH SPECIAL 
REFERENCE TO OTHERWORLDLINESS 


(L. C. Card No. Mic 58-7142) 


Julius Duane Locke, Ph.D. 
The University of Florida, 1958 


The purpose of this study of four seventeenth-century 
poets, John Donne, George Herbert, Richard Crashaw, and 
Andrew Marvell, is to demonstrate how the selection and 
organization of imagery within a poem reveal certain phil- 
osophical attitudes or ideas, especially those concerning 
a relationship between immaterial and material things. 

The assumptions underlying the method employed in 
this study are that the philosophical ideas, forms of thoughts 
and objects of interest of an age act upon the minds of 
poets; and that these philosophic matters, whether con- 
sciously or unconsciously, work their way into the texture 
and structure of the poet’s imagery. The method employed 
is an analysis of the way the images are organized ina 
particular structure. Such things as whether or not the 
poet places his objects in a definite spatial setting, whether 
or not the poet presents his objects with elaborate, sensu- 
ous, or factual details, and whether the attention of the 
poet is attracted toward concrete or abstract elements are 
observed. When a dominant mode of organization is dis- 
covered, one that is recurrent throughout the works of a 
poet and which concerns the immaterial and the material, 
it is isolated and considered to be representative. 

In the study of Donne, Crashaw, and Herbert, when a 
dominant mode of image organization is discovered it is 
then related to a formulated tradition of thought. In the 
study of Marvell this procedure was unnecessary, because 
his attitudes are like those familiar to us all. 

The analysis of the imagery revealed that each poet 
held a different attitude toward the relationship of imma- 
terial and material things. John Donne is more concerned 
with immaterial things; although he subordinates, he nei- 
ther debases nor dismisses the material. He considers 
material things to be important in that they are necessary 
for the apprehension of immaterial things, conceptual 
forms. This attitude of Donne corresponds to certain 
doctrines of Aristotle and Aquinas. George Herbert grants 
the material more importance than Donne, but in Herbert 
the importance of the material is due to its being a crea- 
tion of God, and thereby a figuration or symbol of God. 
The attitude of Herbert corresponds to Erich Auerbach’s 
“ficural realism.” Richard Crashaw represents an ex- 
treme in that he values the spiritual, the otherworldly, 
above all; and the material object to him has little or no 
importance. Crashaw’s attitude corresponds to the ‘ap- 
propriate symbolism” of Dionysius the Aeropagite. An- 
drew Marvell gives his attention to the material object, 
and although the themes of his poems are often spiritual, 
the thematic element, even in these poems, is subordinated 
to his passionate concern with material objects that make 
beautiful the natural world. 

Microfilm $2.45; Xerox $8.40. 185 pages. 
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FACTORS AFFECTING THE LITERARY CANON 
(L. C. Card No. Mic 58-7152) 


Joseph Darryl McCall, Jr., Ph.D. 
The University of Florida, 1958 


The description of the process through which a book 
may go from the time it is published until the time it be- 
comes a “classic” has been the main consideration of this 
dissertation. In particular, the critical apparatus which 
has developed to work out a choice of books for a literary 
canon has been investigated and described. The basic as- 
sumption of this investigation has been that the application 
of “values” to a literary work by the agencies of the ap- 
paratus is the major factor in the determination of both 
the short-term and long-term reputations of books and 
authors. 

The larger problems of the study concern matters of 
the tradition, of the physical record itself, of the place of 
deposit of the record, of the keepers of the tradition, and 
of the economic source of literary production. More par- 
ticularly, the avenues of literary success of William Gold- 
ing, Tennyson, Andre Gide, Jean Genet, the San Francisco 
writers, Keats, Arnold, James Gould Cozzens, Robert 
Burton, Herrick, and the Byzantine poet, Romanus, were 
discussed and related to these larger problems and to the 
contemporary literary scene. 

. The short-term influences on reputations such as ad- 
vertising, sales figures, reviewing, criticism, and scholar- 
ship are discussed. In an analysis of the factors which are 
correlated with the sales of books, comparing them with 
factors which attract the attention of the commentators 
who control the critical status of a book, it was found that 
sales do not have much correlation to the long-term repu- 
tations of books. Two eras of reviewing were considered 
and illustrated by the careers of Tennyson and Gide. Re- 
viewing was distinguished as a first level of criticism, 
followed by a second level of comment, that of the critical 
essays, and a third level, that of scholarship. It was found 
that modern reviewing often leaves an incomplete evalua- 
tion of a book, and that a more sophisticated application of 
both ideological or stylistic values is found in the critical 
essays. It was found, also, that the reviews began to de- 
velop a method of interpretation of a book or author, which 
the third-level comment of scholarship completed. Schol- 
arship was seen as the unifying and balancing force at work 
on the critical values expressed in the other levels of 
criticism. 

Following the growth of a book’s or an author’s short- 
term or contemporary reputation, a period of neglect 
usually followed, either through a lack of publishing events 
or through a reaction of the artistic or critical circles to 
the literary period just previously past. This period of 
neglect was termed “limbo.” Most books rest in limbo. 
Just a certain number of books can be useful and whenever 
a book is to be taken out of limbo, it has to be shown that 
its usefulness is comparable to the works already in the 
canon. Thus a book may be said to be rescued from limbo 
when it is possible to apply to it the newer, contemporary 
ideological or stylistic values. Often a writer may rescue 
an older writer from limbo by using him in his work, thus 
making the older author an essential part of the tradition. 

After a book has been rescued from limbo, a long-term 
standing is awarded to it by the scholars. If the elements 
of the apparatus are arranged in a power structure, the 





scholars would assume first importance, but because they 
are also the teachers of the tradition. Then follows in 
importance the artists, who can “force” the consideration 
and placement in the tradition of anyone they might choose 
as amaster. Then follows in order the critics, the pub- 
lishers, and the reviewers. 

Microfilm $3.70; Xerox $12.40. 285 pages. 


A STUDY OF MEDICAL TERMINOLOGY PERTINENT 
TO THE EDUCATIONAL PREPARATION OF THE 
MEDICAL SECRETARY AND MEDICAL ASSISTANTS 


(L. C. Card No. Mic 58-3897) 


Alfred Cosmo Pascale, Ed.D. 
Boston University School of Education, 1958 


Statement of the Problem 


The major problem of this investigation was to deter- 
mine the most commonly dictated medical terms in hos- 
pital records and to provide authors, teachers, and test 
constructors with scientifically determined lists of tech- 
nical medical data which may be used in the educational 
preparation of medical assistants. 


Summary of Procedures 


. Utilizing the records of three hospitals, two case his- 
tories for each of 17 medical systems and specialties 
were selected for analysis each month for a two-year 
period. 


. Blakiston’s New Gould Medical Dictionary was utilized 
to identify technical medical terms and The Teacher’s 
Word Book of 30,000 Words by Thorndike and Lorge 
was used to delimit the study. 














. A common list of medical specialties offered in the 
general hospital field was determined to facilitate 
classification of the medical terms analyzed. 


. The validity of the sampling method utilized was veri- 
fied by comparing the proportion of cases discharged 
from each medical department in the hospital with the 
sampled cases analyzed. 


. Although the hospitals utilized were in one state, the 
writer made an effort to show the geographic repre- 
sentativeness of the study by analyzing the distribution 
of the medical colleges and hospitals attended by the 
physicians involved in the study. 


. The medical data were arranged alphabetically in eight 
lists. Those terms with a frequency of five or more 
were considered commonly dictated words and were 
listed in rank order according to frequency. 


. A series of tables were constructed for the purpose of 
guiding teachers and authors in determining the extent 
of practice that may be devoted to the common techni- 
cal data reported in the study. 


Summary of Findings 


. The sampling method employed produced 816 case his- 
tories dictated by 289 physicians and represented 17 
specialized fields of medicine. 
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. The case histories analyzed contained 325,061 running 
words which included 41,798 medical terms, 23,528 
medical phrases, 4,065 medical abbreviations, 1,064 
weights and measures, 1,539 medical diseases and op- 
erations, and the medical terms contained 19,139 pre- 
fixes and 41,258 suffixes. 


. The following medical terminology had a frequency of 
occurrence of five or more in the case histories ana- 
lyzed and were considered commonly dictated in medi- 
cal practice: (1) 1,746 medical terms, (2) 973 medical 
phrases, (3) 289 medical obbreviations, (4) 15 weights 
and measures, (5) 51 medical diseases and operations, 
and (6) 77 prefixes and 80 suffixes. 


. Neurologists dictated the largest number of technical 

medical terms in each case history, 95, and psychia- 

trists dictated the largest number of running words in 
each case history, 1,057. 


. The percentage of technical medical terms in the 
325,061 running words was 14.13 per cent. 


. The 289 physicians involved in the study (a) have at- 
tended 39 of the 78 medical colleges in the United States 
and 32 medical colleges in 17 foreign countries, (b) have 
completed their internship and residency training in 135 
hospitals in 22 states, the District of Columbia, and 
‘Canada, and (c) have had 4,205 collective years of ac- 
tive medical practice. 


Conclusions and Recommendations 


. The common medical vocabulary utilized by physicians 
is difficult and extensive. 


. The seven types of common technical medical data re- 
ported in the study should be considered an essential 
part of the medical vocabulary of every medical assist- 
ant. 


. Prospective medical assistants should be taught the 
definitions and the common medical terminology of the 
17 areas of medical specialization. 


. As indicated by the wide geographic distribution of the 
training schools of the physicians participating in the 
study, it may be concluded that the medical terminology 
in this study is representative of the terminology uti- 
lized by physicians in many parts of the United States 
and the world. ) 


. The findings of this study appear to be a reliable basis 
for the writing and revising of classroom materials 
and textbooks for the educational preparation of the 
medical secretary and medical assistants. 

Microfilm $7.80; Xerox $26.00. 614 pages. 





LO VASCO EN PIO BAROJA 
(L. C. Card No. Mic 58-7340) 


Eloy L. Placer, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor John A, Thompson 


The Basque country, a small, little-understood region 
whose language, without known origin, is impossible of 
classification at present, is the homeland of Pio Baroja y 
Nessi. Writing in Spanish, he is the author of a great num- 
ber of books, some of which have been translated into more 
than fifteen languages. The Basque country and its lan- 
guage, formerly of interest only to a small group of schol- 
ars, are made known by Baroja through his novels and 
essays to the wider circle of readers of novels. 

Much has been written about Baroja’s works, including 
some essays on the subject of this study. But this disser- 
tation attempts to give a more comprehensive, informative, 
and orderly and logical exposition of “What is Basque” in 
Baroja’s writings. 

In general, Baroja tells us that he belongs to the Canta- 
bric Basque type and that heis one-eighth Lombard; that 
is, he is Alpine European, not Mediterranean. He fervently 
loves the Basque country: he is fond of its daily mists, 
abundant rains, gray tones, changing skies, rugged moun- 
tains, green meadows, rough sea, mountain houses, and 
hamlets, but not its cities. The description of landscape 
is an important part of all his work. 

Baroja believes that the real Basques are the simple 


country folk, the sailors of the coastwise villages. In the 


others the true Basque spirit is lacking; it has been cor- 
rupted by Semitic and Latin ideas, social and religious, 
which are invading even the Basque villages. To him the 
Basque is both an adventurer and a sentimentalist: he 
sings the emotion of the moment simply; he is not a writer; 
he lacks the sense of history. 

‘The Basque country has produced only a scant culture, 
the product of a pastoral and agricultural people without 
cities to be the centers for the development and expansion 
of the sciences, arts, and letters. Yet, there exists a 
latent energy which could easily be the well-spring of a 
Basque culture that could give impulse and guidance to 
the culture of the Peninsula. 

The vehicle of that culture would have to be Spanish. 
The Basque language, primitive and lacking flexibility for 
ideological speculation, has become stiff and is disappear- 
ing. Baroja has collected, as relics, a wealth of words, 
songs, and folk sayings of the Basque people. 

The Spanish of which Baroja speaks is not intended to 
be pure Castilian, but to become all-inclusive through 
absorption of all national and regional speech peculiarities. 
He maintains that his style of writing, considered incorrect 
by many critics, is a result of the fact that he himself is 
a Basque. Microfilm $2.75; Xerox $9.60. 211 pages. 
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A LITERARY HISTORY OF INDIANA, WITH 
EMPHASIS ON THE IMAGINATIVE LITERATURE 
OF THE FIRST HUNDRED YEARS, 1821-1921 


(L. C. Card No. Mic 58-5861) 


Arthur Wesley Shumaker, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Alexander C, Kern 


Indiana literature, commencing in 1821, falls into cer- 
tain categories. 

The bizarre confession literature was hardly literary, 
yet often resembles DeFoe. Its significance lies mostly 
in its early appearance. 

The Emigrant’s Guides and the Hoosier Travel Narra- 
tives are fascinating and afford valuable historical infor- 
mation. They make no claim to literature and are signifi- 
cant partly through their early publication; yet, simplicity 
and romantic spirit give them liferary status. 

Poetry was dominant in the period of early literature, 
1821-1870, the outstanding writers being Alice Cary, 
Phoebe Cary, Sarah T. Bolton, and Forceythe Willson. 

In this verse there are the strong mark of the frontier, 
the influence of Poe, and sometimes a cultural lag in the 
retention of the heroic couplet. Temperance, abolition, 
and the Civil War are favorite subjects; and there is re- 
flection of sorrow, part of which may be insincere. 

The Golden Age, 1871-1921, produced much significant 
verse, the best practitioners being James Whitcomb Riley, 
Evaleen Stein, Max Ehrmann, and William Vaughn Moody. 
Moody is easily the best poet of all Indiana literature, with 
the sentimental, popular Riley ranking second. This later 
verse often represents a refinement: subjects are more 
diverse, verse forms more varied, and the handling more 
mature. 

Before 1871 the novel was insignificant in quantity and 
quality, for it contained propaganda, such as temperance, 
or utilized sentiment and thin romance. The majority 
appeared in the 1850’s; and the most outstanding were 
records of personal dissatisfaction with Indiana. 

The novel, dominating other forms in The Golden Age, 
was predominantly romantic and typically was a whole- 
some, entertaining story. The historical novel, such as 
Lew Wallace’s Ben-Hur, was a great favorite, as was the 
romantic novel, like George McCutcheon’s Graustark. 

The only thoroughgoing realist was Edward Eggleston, who 
wrote his famous Hoosier School-Master; and Eggleston 
shares honors in realism with Booth Tarkington, who 
penned famous novels like Alice Adams. Eggleston helped 
begin realism in American literature. 

Humor, as a type, was small in quantity, and George 
Ade dominates it with his fables, but also Kin Hubbard 
produced his Abe Martin series. The short story and the 
familiar essay, in collections, were minor contributions. 
In drama Moody is philosophical, and Ade is light. 

Before 1871 sentimentality is dominant and continues 
in the poetry of The Golden Age, when romanticism be- 
comes dominant; realism is overshadowed. 

The most outstanding Indiana authors are Bolton, Alice 
Cary, Wallace, the Egglestons, Maurice Thompson, Mary 
Catherwood, Riley, Caroline Krout, Charles Major, Stein, 
Ade, McCutcheon, Meredith Nicholson, Hubbard, Gene 
Stratton Porter, Moody, and Tarkington. The greatest are 
Edward Eggleston, Moody, and Tarkington. 

















Since Eggleston’s Hoosier School-Master Hoosier 
authors have steadily produced best sellers and have con- 
tinued, as with Wallace, Riley, Major, McCutcheon, Porter, 
Tarkington, and later with Lloyd C. Douglas and Ernie 
Pyle. Indiana authors sold better, 1897-1947, than the 
writers of any other state save New York. 

A Hoosier school of literature existed only in the sense 
that Indiana writers were usually bound by ties of friend- 
ship, by attraction to Indianapolis as a literary center, by 
Hoosier subjects, and usually by their espousal of roman- 
ticism and often sentimentalism. They varied in their 
subjects and methods and had no one philosophy. 

Indiana literature has not been great; yet its contribu- 
tion to American literature has been the strong current of 
romanticism during an age when the most important writ- 
ers have tended since the Civil War to be realistic. Les- 
ser contributions are the truthful presentation of Indiana, 
the serious thoughts of several writers, and, also, enter- 
tainment. Recent Indiana authors, like Sister Mary Mada- 
leva, William Wilson, and Ross Lockridge, Jr. have con- 
tinued the literary tradition. 

Microfilm $8.35; Xerox $28.80. 659 pages. 





THE CONCEPT OF HELL IN 
ANGLO-SAXON POETRY BEFORE A, D. 850 


(L. C. Card No. Mic 58-6000) 


Rhea Thomas Workman, Ph.D. 
University of South Carolina; 1958 


In Anglo-Saxon England the pagan Teutonic and the 
Judzo-Christian cultures co-existed for several centuries, 
after Christianity had been introduced to England in 597. 
During this period, the commingling of these two cultures 
is reflected in the use of the Anglo-Saxon word hel and the 
concept which it came to embody in the Anglo-Saxon liter- 
ature. This study presents a comprehensive analysis of 
the concept of the afterlife (especially for the wicked, 
whenever a distinction is made between the good and the 
wicked) in Anglo-Saxon poetry prior to the time of Alfred, 
when the incursions of the Danes and the decadence of the 
Anglo-Saxon Church brought about a break in the cultural 
continuity in England. 

In Part I the historical and philosophical background 
of this first age of Anglo-Saxon literature is investigated. 
For the identification of the cultural elements possibly 
represented in the Anglo-Saxon concept of hell, the tradi- 
tions which may have contributed to this concept are sub- 
jected to examination. Chapter I traces the development 
of the Judzo-Christian afterworld concept before A. D. 
997, from the Old Testament through the Old Testament 
Apocrypha and Pseudepigrapha, the New Testament, and 
the non-canonical Christian writings before 597. Chapter 
II surveys religion in Britain before the Anglo-Saxon con- 
quest about 450, for the identification of any elements in 
their afterlife concept which the Anglo-Saxons may have 
adopted from the thought-climate prevailing in Britain 
when they arrived there: in pre-Celtic Britain, in Roman 
Britain, and in the Celtic Christian Britain. Chapter II 
investigates the pagan Teutonic afterlife concept which the 
Anglo-Saxons brought with them: the historical background 
of the Anglo-Saxons; the pagan Teutonic deity of death, 
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realm of death, and concept of the soul; and the indications 
of paganism in Anglo-Saxon England. Chapter IV traces 
the Christianization of England, noting the interplay of 
Teutonic paganism, Celtic Christianity, and Roman 
Christianity. 

In Part II, the pre-Alfredian Anglo-Saxon poetical ref- 
erences to hell are cited and translated. Chapter V treats 
of the Caedmonian poetry (including Beowulf), and Chapter 
VI the poetry of the Cynewulfian period. First, the poetic 
passages are analyzed from a linguistic point of view; 
then the elements of the hell-concept in each passage are 
isolated and considered in relation to the Teutonic and the 
Christian traditions. 

The conclusions concerning the development of the 
concept of hell in the Anglo-Saxon poetry between 600 and 
850 are presented in Chapter VII. Both Teutonic and 
Christian elements appear in the concepts of hell expressed 
in both the Caedmonian and the Cynewulfian poetry. In the 
Caedmonian poetry, however, there is comparatively small 
concern with the afterlife of the wicked and only a few 
descriptions of hell which are consciously Christian. The 
Teutonic Utgard concept pervades the many allusions to 
death or the supernatural. The prevailing tone of the 
attitude toward death, toward wrongdoing, and toward pun- 
ishment is Teutonic. 

In the Cynewulfian period, there is a great deal of con- 
cern for the afterlife for the wicked. The subject matter 
of these poems and the attitude toward the afterlife both 
reflect the increased influence of Christian thought upon 
the Anglo-Saxon poets of this period. But, in powerful 
contrast to the Caedmonian poets, the poets of the Cyne- 
wulfian period richly elaborate the details of hell, choosing 
to develop those elements from either or both traditions, 
which are especially dramatic to the Teutonic mind -- 
regardless of the fact that some of the Teutonic elements 
contradict certain Christian elements. 

The concept of hell in the poetry of the Caedmonian 
period is simple and natural to the Teutonic mind, and it 
is seldom deliberately Christian. 

In the Cynewulfian period, the concept of hell becomes 
vivid and complex, consciously Christian in motive, and | 
consciously developed for compatibility with the Teutonic 
Anglo-Saxon mind. 
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This study deals with the relationship of Alexander as 
a human being to the world of the gods. 

In Part A the study presents and, whenever possible, 
interprets and discusses, all the testimonia to Alexander’s 
religion. The arrangement is chronological, so the reader 





may observe Alexander’s religious acts and all religious 
phenomena in which he was concerned as his career pro- 
gressed, and he may quickly inform himself of any item 
occurring at any time in it. 

In the first chapter of Part B the role of religious 
Nomos or custom is discussed. We observe that ancestral 
custom covered many aspects of Alexander’s religious 
activities. Alexander probably practiced, according to 
ancestral custom, the cult of a canon of twelve gods, and 
his “ancestral rites”, probably identical with the cult of 
this canon, consisted of “Argeadic” and “Bacchic” rites. 
According to ancestral custom Alexander sacrificed to 
those gods who were recommended by the seers or oracles. 

The second chapter of Part B deals with all religious 
celebrations held by Alexander, and the third with the 
record of his dedications to gods. 

The fourth chapter examines Alexander’s dealings with 
oracles. He probably applied to himself an oracle origi- 
nally given to Philip for the war against Asia; at Gordium, 
Zeus Basileus promised him the rule over Asia, and Am- 
mon at Siwa gave him instructions for sacrifices to be 
performed at the goal of his advance in Asia. 

The fifth chapter deals with portents and divination. 
There is no evidence for the assertion that in the course 
of time Alexander became indifferent toward these matters; 
there is surprising constancy in his attitude of respect and 
concern from the beginning to the end. The assertion that 
Alexander during his later years showed a strong inclina- 
tion toward Oriental divination is unwarranted. 

The sixth chapter deals with the individual gods and 
heroes worshipped by Alexander. Zeus, Athena, and Her- 
acles received particular veneration. Although Alexander 
perhaps did not identify Ammon with Zeus, his relation- 
ship with this god was closer and more intimate than with 
any other divinity, but the cult was an entirely personal 
and private one. Alexander’s cult of Dionysus was not 
considerable. We have no evidence of a chronological 
succession of Achilles, Heracles, and Dionysus as Alex- 
ander’s ideals. 

The seventh chapter discusses Alexander’s relation to 
non-Greek religions. He never attempted to impose Greek 
religion on other peoples, and granted complete religious 
tolerance to all. In Egypt and probably also in Babylon 
Alexander officially became king, and discharged his re- 
ligious functions in that capacity. But we should not be- 
lieve that Alexander ever adopted, practiced, or even 
showed interest in the religion of his Persian predeces- 
sors. He believed that his Empire rested on his Greek- 
Macedonian gods and Greek religion. 

A series of appendices deals with minor problems 
connected with Alexander. Appendix VI, however, is of 
major importance. It shows that there is no convincing 
reason to believe that Alexander originated or held a be- 
lief in the brotherhood of all men under the fatherhood of 
one god, 

The final conclusion is: Alexander was a religious 
person. The fervor and sincerity of his piety is a curious 
phenomenon in the fourth century. In his rivalry with the 
heroes of mythical times he presents an anachronism, 
since he not merely took their paradeigma as a historical 
fact but as a personal challenge. We may be sure that 
when Alexander asked for divine honors he believed he 
deserved them on the basis of his accomplishments. 
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LANGUAGE AND LITERATURE, 
LINGUISTICS 


THE POSITION OF THE POLYNESIAN LANGUAGES 
WITHIN THE AUSTRONESIAN 
(MALAYO-POLYNESIAN) LANGUAGE FAMILY 


(L. C. Card No. Mic 58-7036) 


George William Grace, Ph.D. 
Columbia University, 1958 


The thesis is that the Polynesian languages together 
with Fijian and Rotuman constitute a subgroup within the 
Austronesian family. The evidence presented consists of 
shared similarities which indicate innovations carried out 
during a period of common development. 

Phonological, grammatical, and lexical evidence are 
treated separately. The number of languages which can 
be brought into the phonological comparisons is neces- 
sarily limited since adequate comparative studies have 
been made for only a few Austronesian languages. How- 
ever, the examination of the phonological evidence yields 
the following facts: 

1. Of the languages treated in Dempwolff’s study of 
comparative Austronesian phonology, the Polynesian lan- 
guages, Fijian, and Sa’a show a sufficient number of com- 
mon innovations to establish them as members of one 
subgroup of Austronesian. 

2. An examination of the development of the Proto- 
Austronesian sound system in Rotuman shows that the 
latter belongs to the same subgroup. 

3. Fijian, Rotuman, and the Polynesian languages 
show certain shared innovations as opposed to Sa’a. Thus, 
they are shown to represent a unity as opposed to all other 
Austronesian languages for which adequate comparative 
phonological studies exist. 

A much iarger number of Austronesian languages can 
be brought into the comparison of grammar and vocabu- 
lary available for the majority of the languages of the 
family. In these comparisons it is shown that there area 
number of features shared by members of the proposed 
subgroup which do not appear in any other language for 
which the data are available. 
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THE CONCEPT OF INTEGRATION IN 
THE WORKS OF ADALBERT STIFTER 


(L. C. Card No. Mic 58-7634) 


Israel Aluf, Ph.D. 
Brown University, 1958 


Stifter’s early stories reveal personal feelings, prob- 
lems and an urgent groping for answers. Man’s patheti- 
cally small existence is threatened within the vast range 
of nature. This sense of fearfulness is increased by the 
intellectual experience of time and change. The notion of 
man’s forlorn state is modified by a concept of guilt; 





violent and problematical, man alienates himself from the 
benign order of nature. Stifter also presents portrayals 
of wilful individuals who become lost in sterile isolation. 
All these problems have as their common denominator 
the question of fruitful integration into a larger order, 
which Stifter views in moral perspective. 

Basic to Stifter’s thought is the integrative order of 
the family. Marriage rescues the individual from loneli- 
ness and places him in a human community. Marriage and 
family offer a means of escape from impermanence and 
oblivion. The repeated references to resemblances be- 
tween parent and offspring show Stifter’s yearning for 
immortality. Marriage and family also provide perpetua- 
tion through membership in a continuum extending through 
time. The family is a conveyor of a generation to genera- 
tion cultural continuity: parents extend their views to 
their progeny and maintanance of family customs assures 
an inner stability. Family life is bound up with property, 
which, highly personalized, provides a practical support 
for cultural continuity. The individual in turn stands as 
a functional unit within the family and property continuum. 

In applying the principle of integration Stifter developed 
views contrary to his original notion of man’s estrange- 
ment from nature. Decaying families are reinvigorated 
through contact with nature. More important, nature as 
the supporter of man gives life a perpetuation tendency 
expressive of her eternal sustaining forces. This observa- 
tion symbolizes the obviation of the violent element in 
mankind’s history. The areas where the dependence of 
man on nature are the closest are the rural peasant com- 
munities where man’s activity grows directly out of na- 
ture. As in the family, the individual conforms to a pat- 
tern of collective behavior. 

Stifter’s concept of the unity of culture and nature is 
also visible in themes dealing with a human impulse to 
copy nature in aesthetic forms and to understand her phe- 
nomena in terms of their immanent laws. Mind is thus 
the highest area of man’s relation to nature. The impor- 
tance of this thought for Stifter is brought out in his quar- 
rel with Hebbel. Hebbel saw historical movement in terms 
of tension and conflice; Stifter develops a harmonious and 
“sradualist” view of history as a process of intellectual 
comprehension of the laws and forms of nature. Science 
is humanistically viewed as a means of advancing man 
culturally. In Der Nachsommer in the education of Hein- 
rich, Stifter demonstrates the unity of human culture with 
nature as a whole, as part of nature and her highest ex- 
pression. Rounded cultural development is the ideal cul- 
mination of integration in nature, for it raises man to the 
level of a universal humanity and gives him participation 
in a historical continuity. 

The realization of the principle of integration is Stifter’s 
basic moral directive. A rise in ethical insight comes 
with progressive understanding of the laws of nature. In 
this historical continuity, where violence and passion are 
condemned, man moves toward the discernment of the 
universal sustaining laws of human groupings. Stifter 
finds also that man’s primary drive is instinctively toward 
conjunction with others. This “empirical” behavior is a 
natural demonstration of the fundamental law of ethics, 
which is apparent in man’s identification of himself with 
the family, the community and ever larger groupings. 
Man’s natural propensity toward integration shows that 
for Stifter the basic human impulse is “love.” Thus Stift- 
er’s ethic is dual in character and parallels his approach 
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to nature through both feeling and the urge to comprehend. 
Stifter believes in altruistic impulses inherent in man and 
also in the rational knowledge of what is right. This rep- 
resents an optimistic outlook for mankind: “Das sanfte 
Gesetz” not only should be but is the law of mankind. This 
belief, which represents Stifter’s mature thinking is the 
end result of his quest and groping in his early years. 
Microfilm $2.50; Xerox $8.80. 191 pages. 
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Supervisor: Professor Harry H, Clark 


The characterization of Leather-Stocking as an artistic 
creation is considered within the time-honored dichotomy 
of the universal and the particular in an attempt to ascer- 
tain the extent to which Cooper’s combination of these two 
elements accounts for Leather-Stocking’s enduring appeal. 

Part I, comprising two chapters, deals with the univer- 
sal. Chapter I treats Leather-Stocking as a uniquely ideal 
frontiersman, a “beau idéal,” embracing the major head- 
ings of his stainless life close to nature, his chivalrous 
devotion to all in trouble, and his democratic simplicity 
or the “entire indifference with which he regarded all 
distinctions that did not depend upon personal merit.” The 
nature with which Leather-Stocking communes is no phi- 
losopher’s abstraction; Natty is intimately related to the 
American wilderness. Born about 1725 near the Atlantic, 
he dies in 1806 near the Platte. Cooper mentions or uti- 
lizes in the action such landmarks as Niagara, Ontario 
and the Catskills. Liberated almost entirely from what 
Natty regards as the paltry manmade environment of towns 
and cities but still not primitivistic in Rousseau’s sense, 
Leather-Stocking is placed in a virgin wilderness that 
matches the largeness of his own spirit. Leather-Stock- 
ing’s ideal of service to others is a chivalric-Christian 
ideal akin to feudalism as partly used by Scott. Leather- 
Stocking’s ideal of service is personalized, based on a 
charity of heart that contrasts strongly with modern in- 
stitutionalized programs of “relief.” 

Chapter II treats Leather-Stocking’s relationship to the 
great literature of the past, stressing Cooper’s creative 
employment of the literary borrowings utilized incidentally 
in the characterization, and mentioning Leather-Stocking’s 
points of resemblance to the great epic heroes. The chap- 
ter concludes by discussing an epic theme indigenous to 
the American environment: Leather-Stocking’s flight from 
civilization, and his paradoxical services to the cause of 
civilization. 

Part Il, comprising three chapters, deals with the 
particular. Chapter III treats Leather-Stocking as an hon- 
est and independent thinker. Though limited by his sur- 
roundings this backwoodsman demonstrates surprising 
acumen in coming to grips with practical intellectual prob- 
lems posed by frontier life, including heredity and environ- 
ment. Often inclining toward racism, even as an environ- 
mentalist he is conservative, viewing environment as fixing 








individuals in various patterns, not as multiplying possi- 
bilities for character development. Chapter IV endeavors 
to demonstrate that Leather-Stocking is more interesting 
as a psychological study than has generally been thought, 
especially in his triangular relationship with Mabel Dun- 
ham and Jasper Western in The Pathfinder. Chapter V 
treats Cooper’s attempt to make Leather-Stocking artis- 
tically believable as a frontier character, emphasizing 

his coolness in emergencies and his appropriate prejudices. 

Part Ill, comprising one chapter, presents the charac- 
terization as a synthesis of universal and particular ele- 
ments, in which the universal and epical elements pre- 
dominate. The minor elements of the characterization are 
treated, as also blended and balanced. Then the faults of 
the characterization are surveyed, with particular empha- 
sis on the artistic problem of Leather-Stocking being 
greater than the novels in which he appears. Other sub- 
jects treated include the relationship between Leather- 
Stocking as character and Cooper as author. Here it is 
emphasized that Leather-Stocking is an imaginative crea- 
tion, a semi-epical-dramatical projection rather than an 
autobiographical self-portrait, but that author and charac- 
ter have deep spiritual affinities. Unlike Cooper, Leather 
Stocking has small use for science, law, landed property, 
or civilization. But Cooper was a man of the world who 
prized the amenities of gracious and refined society. 

This study closes with two appendices, presenting re- 
spectively Leather-Stocking’s continuous biography and 
the zigzag evolution of Cooper’s mature or idealized con- 
ception of Leather-Stocking. While Cooper’s conception 
of his hero underwent considerable change during the two 
decades over which the series was composed, no change 
was so drastic as to result in fundamental inconsistency 
in the characterization. There is more continuity than 
change in the portrayal. 
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This thesis attempts to trace the relationship of an 
American expatriate writer to his native land and to Europe 
through a systematic examination of his literary produc- 
tion, and of the comments of critics and friends. Each 
chapter or chapter-division observes the chronological 
pattern of Miller’s life: his early years in New York up 
to 1930, the period of his voluntary exile in France up to 
1940, and his subsequent re-establishment in the United 
States. 

Chapter I (The Expatriate Stance) sketches the history 
of the American expatriate from the early 19th century to 
the present, suggesting some uses and varieties of expa- 
triation, particularly for the American writer. Henry 
Miller is placed within this expatriate tradition by distin- 
guishing his period of exile from the expatriate movement 
of the 1920’s which, while quantitatively important, did not 
represent so thorough a disengagement as that of the 
1930’s. A summary of Henry Miller’s life and career is 
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presented next, within which an attempt is made to explain 
the origins of the expatriate impulse in preparation for its 
closer examination in the following chapters. 

Chapter II (America, Europe, and the Artist) begins a 
broad examination of Miiler’s indictment of American 
society, in which he saw these evils: materialism, vulgar- 
ity, sexual dislocations, sterility, mechanization, ugliness, 
a false idea of progress, disrespect for the past, and loss 
of individuality. Miller’s prescription for America’s 
regeneration is shaped by the values discovered in exile: 
the life of the spirit, taste, relaxed sensuality, receptivity 
to experience, joyous spontaneity, aesthetic discrimination, 
skepticism of “progress,” appreciation of the past, and 
cultivation of individuality. Miller’s view of the American 
artist as a special victim of the discrepancy between the 
two sets of values, and his conviction that the artist’s loss 
is ultimately the public’s, is discussed next. 

Chapter II (Affirmations) considers Miller’s recurrent 
affirmations of faith in his native land in the context of his 
attachment to certain apocalyptic ideas, romantic interpre- 
tations of history, and native literary influences. 

The contradiction between these attachments and Mil- 
ler’s repudiations of the United States is treated in Chapter 
IV (Ambiguities). The ambiguities surrounding this con- 
tradiction are seen to be frequently deliberate, issuing 
from Miller’s refusal to hold to a consistent position in 
the face of the inconsistencies of his emotions and expe- 
rience. 

Chapter V (Henry Miller As Expatriate), a synthesis of 
the preceding material, interprets Miller’s exile as pro- 
ductive of a desirable tension between his opposing loyal- 
ties to America and Europe, exile affording both the psy- 
chological release for personal and aesthetic fulfillment, 
and stimulus for the achievement of a significant critique 
of American civilization. 

Within the framework of ideas thus developed, the most 
useful existing evaluations of Miller as expatriate and as 
American are presented and discussed in Chapter VI (Crit- 
ical Views of Henry Miller as Expatriate and American). 

Postscripts offers an account of the author’s visit to 
Miller at Big Sur, California in 1956, and ends with a brief 
review of Miller’s latest volume, Big Sur and the Oranges 
of Hieronymus Bosch, published in 1957. 
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In Chapter I, I state the twofold purpose of the disser- 
tation: to demonstrate that criticism of the novel, as it is 
usually practiced, is careless and inadequate; and to pro- 
vide a critical system and demonstrate its worth. I chose 
to concentrate on Henry James’s The Ambassadors and 
to limit my examination of criticism to the work of four 
well-Known critics who have criticized The Ambassadors: 
E. M. Forster, in Aspects of the Novel; Percy Lubbock, 











in The Craft of Fiction; F. O. Matthiessen, in Henry 
James: The Major Phase; and F. W. Dupee, in Henry 




















James. I take up their criticisms in Chapters I-V. Be- 








sides pointing out specific errors in all four criticisms, 
I show that Forster warps the meaning of the novel by 
concentrating on one aspect of the novel; I show that Lub- 
bock has mistaken the “point of view”--the subject of his 
criticism of The Ambassadors; I show how Matthiessen 
confuses his criticism with (often irrelevant) literary his- 
tory; and I point out Dupee’s general ineffectiveness as a 
critic. In Chapter VI I briefly discuss criticism of the 
novel in general; then I set up a critical system which 
depends upon a thorough study of the novel being criticized 
and a close textual reading of the novel. I suggest that a 
novel should be approached as a work of art. And I suggest 
that the various elements in the novel should be examined 
in turn, with a final recombining of the elements in a dis- 
cussion of meaning. The various elements I take to be 
Character, Plot, Diction, and Scene. In Chapters VII-XIIl 
I discuss the major characters of The Ambassadors, with 
special emphasis on Strether’s relation to the various 
characters. I devote a chapter to each major character. 
In Chapter XIV I discuss the minor characters. In Chap- 
ter XV I discuss Plot, under which heading I include tech- 
nical problems such as “point of view.” In Chapter XVI I 
discuss Diction, under which heading I include style and 
imagery. In Chapter XVII I discuss Scene. I have neces- 
sarily discussed various aspects of meaning throughout 
the dissertation, but I reserve a formal discussion of 
Meaning till Chapter XVIII. I point out that only on a su- 
perficial level is The Ambassadors a comedy of manners: 
on a deeper level it is a moral drama, involving choice, 
enacted and mostly written in Strether’s consciousness. 
On the ultimate level it is an ironic comment by James 
on the basic evilness of mankind. In Chapter XIX I discuss 
the few faults I found in The Ambassadors, one of the most 
flawless of novels. In Chapter XX I include a brief bibli- 
ography of books and articles I read or drew upon for my. 
study of The Ambassadors. 
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Although it was impossible for Rilke to have known the 
major publications of German existentialism, his poetic 
works grew from the same thought climate as the philo- 
sophical works of Jaspers and Heidegger and from aknowl- 
edge of the related writings of Kierkegaard and Nietzsche. 

Beginning with the Stundenbuch, Rilke became vitally 
interested in various phases of the problem of Being, its 
nature, and man’s relation to it. In the Stundenbuch the 
central problem is man’s relation to God, progressing 
from an approach beginning with emotion and intuition to 
a search for a sound philosophical basis, leading to a feel- 
ing of separation between the Self and transcendence. 
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In the Neue Gedichte attention is directed to the Being 
of the world of things, animals, and people. Rilke tries to 
see beyond the exterior surface to capture inner Being 
through completely selfless observation. This method is 
doomed to failure because of the impossibility of overcom- 
ing the subject-object barrier. 

In the two requiems Rilke triesto overcome the subject- 
object barrier by transforming the physical object into an 
inner absolute, whereby the difference between the Self 
and “inner” reality vanishes. This transformation is for- 
mulated as the duty of the Self, and particularly of the 
artist. 

A formulation of Being and man’s relation to it does 
not necessarily indicate an ability to enter into relation 
with it. Knowledge and action are not identical, as Malte 
Laurids Brigge shows. There are many obstacles before 
attainment of unity of action and thought: distractions, 
mental and physical limitations (the utmost of which is 
death), and anxiety arising from comprehension of man’s 
incomplete Being--his imprisonment in finite time and 
space. 

Die Duineser Elegien summarize and unite the various 
phases of these thoughts on Being into the concept of a 
whole, which although incomprehensible to man, neverthe- 
less lends meaning to his limitations. Even though man 
is limited to his finite world and separated by an unbridge- 
able chasm from absolute Being, there remains for Rilke 
one path of relationship with the absolute--the inner path 














of transformation of exterior reality into an inner absolute. 


This inner path endows man with a unique role, duty, and 
value in totality. When man is viewed as a part of total 
Being, even the utmost limitation of death receives posi- 
tive value; as a part of total Being man changes, but he 
always remains within the totality. Therefore life is to 
be accepted jubilantly. In the Sonette an Orpheus life is 
accepted even more emphatically. The role of change and 
progression is found to be characteristic of the whole as 
well as of man, so that man’s constant change is in har- 
mony with the universe. | 

Rilke’s aim, like that of the existentialist philosophers, 
is to seek clarity concerning the nature of the Self, exte- 
rior physical reality, and transcendence. Each of these 
concepts represents a unique type of Being having no ap- 
parent connection with any other type, and a different mode 
of relation is required for each--self-illumination for the 
relation of the Self to itself, natural science as the mode 
between the Self and physical reality, and metaphysics as 
the mode between the Self and transcendence. Although 
each of these types of Being is completely independent of 
the others, each is valuable and necessary, and no one of 
them is superior to another. 

Both Rilke and the German Christian existentialists 
believe in transcendence, which they see in man’s ultimate 
limitations. These limitations are viewed as ciphers 
pointing to an absolute beyond man’s objective knowledge. 
Thus, although Rilke is not a systematic philosopher, the 
close kinship between his thought and that of the existen- 
tialist philosophers provides a valuable key to the thought 
content of his poetic configurations. 
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This is a history of English satire in the sixteenth cen- 
tury, beginning with Alexander Barclay’s Shyp of Folys in 
1509, in which work the word, “satire” appears in English 
for the first time, and concluding a hundred years later 
with Thomas Dekker’s The Guls Horne-booke. The satires 
treated are not those chosen by me to conform to a narrow 
definition, but instead, those works which consider them- 
selves, or are considered by their contemporaries, to be 
satires. The only kind of literature outside the province 
of satire to be considered here in any bulk is the prose 
invective, because it constitutes a major influence on sat- 
ire. Both prose and poetry are treated but the drama is 
omitted, not because it has no relation to satire, but only 
because it is too large a field to be included in a limited 
study. 

I have grouped the century’s satire under three major 
headings: Medieval, Elizabethan, and Neo-classical. The 
first group employs the conventional themes and devices 
popular since Chaucer, and enjoyed its greatest vogue 
before 1580. Elizabethan prose satire, the most important 
because most original, begins with A Pleasaunt Dialogue 
in 1564 and carries on through the turn of the century. 
Neo-classical satire, strongly influenced by Horace and 
Juvenal, appears only in the century’s last decade. Within 
these divisions certain special types are considered. In 
“Medieval Satire,” I have devoted special sections to 
women and to the animal fable. Under the heading of “Eliz- 
abethan Prose Satire,” there are special treatments of the 
prose invective and the satirical Encomium. And under 
“Neo-classical Satire,” I have considered the “Satyre,” a 
deliberately obscure form of poetry. 

The first chapter takes up the conventions of sixteenth 
century medieval satire and shows how the character types 
and attitudes toward them were wearing thin by the middle 
of the century. The second shows how the invectivists 
popularized new subjects and how the satirists adopted 
these themes but gave them a new interpretation. Gener- 
ally speaking, the corrupt clergy and lecherous, nagging 
women of the middle ages were replaced by the Elizabe- 
than dandy, sharper and tavern sonneteer. Where the 
invectivists berate these characters, the satirists reduce 
them to absurdities by means of bizarre description. The 
last chapter treats poetry inspired by Roman satirists and 
not by the motley types to be seen about Paul’s, thus its 
manner and matter areless realistic and more literary. 
Elizabethan types do appear in neo-classical satire, but 
for the most part, they are more generalized. In “Satyre,” 
the subject matter takes a second place to the very special 
literary device employed, that of making up new words and 
new constructions, more, apparently, as an adventure than 
to disguise the poet’s purpose for any political or personal 
reason. 

The thesis is a history, but it attempts to make critical 
evaluations along the way. Generally, the quality of the 
satire improves as time goes on, and the introduction of 
new material, the discarding of old themes and models, 
and the increasing tendency to experiment, which took 
places in all genres, substantially contributed to the im- 
provement of literary quality. the progress of satire 
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parallels the progress of drama, from the grey limbo of 
late medieval commonplaces to the bright heaven of Eliz- 
abethan invention. 

Microfilm $4.45; Xerox $15.00. 347 pages. 
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Although Thomas Mann’s reputation and ultimate eval- 
uation will naturally rest with his creative work, there 
exist approximately five volumes of miscellaneous writ- 
ings which contain lectures, forewords, appreciations, 
memorials, book reviews, letters etc. In short, most of 
these works may be grouped under the title Essays. 

Mann’s essayistic output continues almost uninterrupted 
from the early 1900’s throughout his long career, the most 
significant of them dealing with literature and literary 
personages. The major essayistic writings, as far as 
Thomas Mann is concerned, are really studies of the per- 
sonalities, works and lives of kindred spirits. They are 
of interest in an for themselves, but what is more impor- 
tant, is their value in promoting a complete understanding 
and appreciation of the author’s creative works of fiction. 
In these studies, Mann is able to probe deeply into the 
problems and situations with which he himself, as a crea- 
tive artist, is concerned. He finds his won problems re- 
flected in the figures or works about which he writes. 

This dissertation analyses certain selected essays by 
Mann and will show how these studies are actually related 
to the author’s own creative works. In order to avoid 
duplication, we have limited ourselves to those essays 
which, we feel, have not been adequately dealt with before. 

The first chapter is concerned with Mann’s interest in 
Lessing and how, through Lessing, Mann attempts to jus- 
tify his position as both a “writer” (Schriftsteller) and 
“poet” (Dichter.) This chapter also serves to demonstrate 
Mann’s very personal approach in his essays. It shows 
how Mann selects phases of Lessing’s personality or works 
which are similar to his own, and how, because of this, 
one can learn as much about Mann and his works as about 
Lessing. 

Mann’s essay on Kleist’s Amphitryon is the subject of 
the second chapter. It will be shown how strongly this 
essay and the Amphitryon theme influenced Mann’s Mario 
und der Zauberer and, in particular, his Lotte in Weimar. 

Chapter three deals with Man’s study of Chamisso. It 
shows to what extent that study has influenced the fragment 
Felix Krull, with which Mann toyed at various intervals in 
his life. 

The fourth chapter concerns itself with various diverse 
personalities about whom Mann has written. Yet, each has 
a definite characteristic in common, and this trait also 
plays an important part in Mann’s fiction. According to 
our author, Frederick the Great, Whitman, Gide, Platen 
and Michelangelo were all figures who were either exclu- 




















sively homosexual or bisexual. Mann’s interest in this 
problem is shown to date back to his earliest days as a 
writer, and such a tendency is present in almost all of 
his major characters. 

The last chapter has a dual purpose. It first shows 
how the essayistic tendency finally becomes so natural to 
the author, that it actually “invades” the novel. The second 
issue in this chapter shows how a theme or themes dealt 
with in a novel, but not fully exhausted by Mann, can be 
carried over and expressed through the subsequent essay. 

It thus becomes apparent how, for a complete under- 
standing and appreciation of Thomas Mann and his fiction, 
one cannot underestimate the significance of Mann as an 
essayist. Microfilm $2.35; Xerox $8.20. 180 pages. 
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To look at the steady progress of Boswell’s commit- 
ment to the task of writing a biography of Johnson and the 
eventual completion of it through its succeeding phases 
and then to examine the rest of Boswell’s literary and 
intellectual life in relation to this biography are the prin- 
cipal aims of this study. Considered as germane to these 
objectives was a preliminary examination of the extent to 
which the discovery of the new Boswell materials affected 
recent interest in the biographer. 

It was found that there has been, as a result of the 
appearance of these new materials, a growing interest in 
Boswell but that the publication as early as 1857 of the 
Boswell-Temple correspondence had already made avail- 
able to literary historians information concerning John- 
son’s biographer that could and did lead to reasonable and 
just estimates of him and his achievement. Some of the 
contradictions in his personality still plague the investi- 
gator, but the new evidence, to be sure, has afforded a 
more substantial basis for reconciling them and thus ar- 
riving at a fuller and truer if less simple picture of the 
man. 

All of Boswell’s separate publications that are listed 
in Pottle’s exhaustive bibliography, The Literary Career 
of James Boswell (Oxford, 1929), and many of his contribu- 











tions to magazines and newspapers were available for this 
study, as well as the eighteen volumes of privately printed 
papers from the Isham collection, the six Yale Editions of 
the Private Papers, and modern publications of Boswell’s 
correspondence. 

The law was Boswell’s profession, but he entered it 
and pursued it half-heartedly. While just a youth in col- 
lege he was ambitious to become a man of letters anda 
man among men of letters. In pursuit of these ends he 
directed his energies, sending to the press and to period- 
icals numerous items of great biographical interest but of 
scant literary merit. The three periods into which we 
have seen fit to divide his literary career brought from 
his pen only four works which, in addition to his great 
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biography and his account of the journey into the Hebrides, 
have been reissued to the public in modern editions -- an 
allegory of the famous Douglas case, his book on Corsica, 
and two series of essays originally published in the London 
Magazine. 

After examing Boswell’s literary career, we sought 
further to understand him in relation to his age by viewing 
certain areas of interest that occupied his time and ener- 
gies — religion, political and social ideas, travel, and 
learning. In connection with all of his interests and activ- 
ities, especially travel, we see at play his curiosity, en- 
thusiasm, and acute awareness — characteristics which 
inform so much of the writing about himself and about 
Johnson and their friends and which constitute its enduring 
freshness. 

The coalescence of ordinary experiences with artistic 
achievement seems in Boswell’s case to have been excep- 
tional. Elements in and outside Britain to which he was 
exposed and which attracted his attention permeated his 
mind and art and nourished his peculiar genius. At no 
stage in his adult life did he ever seem to be unconscious 
of this fact. Ever aware of the enrichment which his wide 
experiences and interests would inevitably bestow upon his 
biographical work, he seems to have sought out experi- 
ences and to have cultivated interests for the sake of the 
monumental Life to which he had committed himself. He 
can thus be said to have planned much of his life deliber- 
ately out of considerations primarily artistic. 

Microfilm $4.15; Xerox $14.00. 323 pages. 
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In many studies William Morris the man has been lost 
in discussions of his art and socialism; in those which 
treat his personality and character, Morris too often 
emerges as a wealthy idealist who, having decided that 
socialism was a cure for society’s ills, went through life 
preaching its doctrines as a happy-go-lucky pagan with 
never a care more serious or personal than being dis- 
tressed because some of his favorite willows had been 
polled. This study has been made to show that Morris was 
a much more complex figure than has generally been sup- 
posed, that, except for the Red-House years, he struggled 
with great mental conflicts and emotional disturbances, 
and that most of his life was basically unhappy as he si- 

_ lently fought to achieve a tenable philosophy. 

The thesis is divided into two parts. Part I examines 
and reinterprets references to Morris’s personal life 
found in his letters and lectures, and in the letters, dia- 
ries, and journals of his contemporaries. Part I exam- 
ines Morris’s literature, much of which has been ignored 
or misinterpreted, as an autobiographic record of a man 
who wrote as an avocation to release personal unhappiness 
and frustration. 

The evidence from both sources indicates that Morris 
was from his childhood a lonely figure longing for love, 





fellowship, peace of mind, and congenial work. In all of 
these ambitions he faced conflicts and disappointments, 
and he died considering himself a failure. His letters and 
lectures are a record of his struggle against despondency 
and, from 1871, of his efforts to accept, like the Norse- 
men, life’s rewards gratefully and its disappointments 
silently. The literature parallels the record of the letters. 
The lonely figure facing the problems of love, death, and 
dedication to duty, dominates much of Morris’s work. The 
themes of the transience of love and the bitterness of lost 
love, and of the terrible finality of death, are constant. 
The Earthly Paradise, which is analyzed in detail with 
especial attention to the framework, is an intimate revela- 
tion of the problems that concerned Morris, but he writes 
with full realization that there is no escape from life’s 
tragedies, primarily death and lost love. The rest of his 
work is a record of his attempt to solve his problems. 
Love Is Enough tries unsuccessfully to substitute spiritual 
love for physical love; Sigurd the Volsung studies the 
courage of heroic individuals accepting personal disappoint- 
ment in love and the tragedy of death without complaint, 
finding consolation in an immortality gained from great 
deeds and the continuity of mankind. The socialist litera- 
ture, especially News from Nowhere (a highly autobio- 
graphical as well as highly artistic romance), records 
Morris’s own personal conflicts between escape and duty, 
his acceptance of duty, and his solace in the religion of 
fellowship and the worship of the earth. Only in the final 
prose romances did Morris achieve escape; yet there too 
he records in dreams of wish-fulfillment his longing for 
love, long life, and ideal societies which stress fellowship, 
love of beauty, and identification with the earth. 

Morris has been represented as a simple man; he was 
in fact a highly complex figure, made up of universal long- 
ings and emotions and troubled by universal problems. 

A better understanding of his character and personality 
adds stature to him as a man as well as depth to a litera- 
ture which has been too frequently dismissed as the too 
easily produced work of an “idle singer of an empty day.” 
Microfilm $6.70; Xerox $23.60. 526 pages. 
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It has been the destiny of the Armenian people to in- 
habit a geographical region whose strategic position has 
made it a coveted prize in the struggle between the East 
and the West. Throughout their existence, they have car- 
ried on a constant struggle on military, intellectual, and 
religious grounds for the preservation of their identity. 

In this tremendous struggle, they have shown themselves 
receptive to outside cultural currents, but they have al- 
ways adapted what they have taken from others to their 
own needs and concepts. 

In this struggle for survival, Armenia, an Asiatic na- 
tion, surrounded by Asiatics, has cast its lot with the West. 
For nearly twenty-six centuries, Armenia has looked west- 
ward for inspiration with remarkable consistency in spite 
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of many disappointments and sufferings. This basic orien- 
tation made it easy for the French to exert an important 
influence on Armenian life after the two cultures made 
contact during the twelfth century. However, it was not 
until the third quarter of the nineteenth century that the 
French influence reached its height. The young men who 
had gone to study in France came back fired with new 
political, social and literary ideas which they wished to 
use in the regeneration of a people who, for centuries, had 
been kept in darkness by the ignorant tyranny of a theo- 
cratic despotism, namely: the Ottoman Empire. 

The widespread contact with France revolutionized 
Armenian thought and manners. The national organization, 
which had been under attack for three or more decades, 
was revamped along the democratic ideas brought from 
France. The Armenian vernacular received great impetus 
from the intensive activity of translators whose aim was 
to spread the love of learning among their contemporaries. 
Schools mushroomed all over Constantinople and the prov- 
inces, and in these schools French took its honored place 
beside Turkish and Armenian. Armenian writers not only 
steeped themselves in French culture but consciously or 
unconsciously followed in the footsteps of the French 
masters. 

The men of the Armenian Renaissance were motivated 
by utilitarian considerations. The earlier generation - the 
Renaissance Generation - led by Rusinian, Balian, Odian, 
and others, was concerned primarily with the physical, 
spiritual, and intellectual improvement of their people. 
Literature for them, and for many others after them, was 
only a means to that end. It was much later (after 1890) 
that esthetic consideration assumed paramount importance, 
and even then the desire to use a piece of art as a means 
of ennobling the reader remained the fundamental preoccu- 
pation of some writers. 

The various French literary schools found their echoes 
in Armenian literature. AliSan, BeSigtaSlian, Turian, 
Narbey, Terzian, Ajemian, and Setian, and to some extent 
DemirjibaSian continued the Romantic tradition. Arpiarian, 
Zghrab, PaSalian, Gamsaragan, Yesayian, Cobanian, and 
Telgadint'si followed the Realist - Naturalist ‘school. Sym- 
bolism, too, had its followers in Dzerents, Siamanto, 
Varuzan, and Tekeian. 

The Armenian Renaissance represents a supreme effort 
on the part of a people to rise above its environment in 
spite of a mediocre milieu, stifling censorship, and physi- 
cal oppression. Its success was its undoing, because the 
Turk, having lost the major part of his empire through 
revolutions and European intervention, tried to solve the 
Armenian aspect of the Eastern Question through genocidal 
tactics. With 1915 the Armenian Renaissance came to an 
end at the hand of the Young Turks. 

The Armenians of Turkey who were able to escape the 
sword and the desert are now scattered to all parts of the 
world keeping alive the sparks ignited by the Renaissance 
Generation. Only time will tell what will be the fate of the 
culture thus being developed on foreign soil. 

Microfilm $4.05; Xerox $13.60. 315 pages. 
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Although John William De Forest (1826-1906) wrote 
some fifteen major works and innumerable magazine arti- 
cles and stories, his reputation rests largely on one book, 
Miss Ravenel’s Conversion from Secession to Loyalty 











(1867), which has been acclaimed by critics as the first 
realistic war novel in America--and by some as the first 
realistic novel of any kind. They have accorded his other 
novels scant treatment, and thus have failed to give a bal- 
anced view of De Forest’s general abilities and deficien- 
cies as an artist. As a critical study of De Forest’s tech- 
niques in all of his novels, this dissertation will, I hope, 
remedy the incompleteness of previous estimates. 

I have chosen to call De Forest a transitional novelist 
because he uses both realistic and romantic techniques. 
Like many other writers of his time, De Forest was caught 
between a desire to portray the commonplace realities of 
familiar life with unflinching accuracy and the romantic 
tradition with its subjective portrayal of idealized charac- 
ters in bizarre settings. Because his desires were con- 
trary to the prevailing, though weakening, tradition, his 
work reflects a kind of uneasy compromise. To my knowl- 
edge, no previous attempt has been made to examine De 
Forest’s conflicting techniques or their implications for a 
general estimate of De Forest as a novelist. 

The transitional quality of De Forest’s workis best seen 
when comparable elements of the novels are grouped for 
general analysis. This I have done by dividing my discus- 
sion into three major areas: materials, mode, and crafts- 
manship. Such an analysis cuts across the boundaries of 
the individual novels to seek out technical similarities 
wherever they occur. Throughout my discussion I have 
tried to point out the historical importance of De Forest’s 
achievements; I have also suggested what artistic value 
these achievements seem to have. 

Since the most obvious difference between romanticism 
and realism was in materials, that is, in the selection of 
settings and characters to be portrayed, my discussion 
opens there. De Forest’s works so faithfully reflect his 
world that they seem to me social histories in fictional 
form. Almost by definition, a social historian must be 
something of a realist. If he is to present a record of his 
time, his characters must move in a recognizable setting 
and they must reflect the attitudes and feelings current in 
that time and place. De Forest measures up to all these 
criteria: his settings, urban and rural, are accurate re- 
productions of typical American locales; he portrayed men 
and women of high and low degree, both Northern and 
Southern; in his plots and themes he showed an awareness 
of such current events as political corruption, the Civil 
War, and Reconstruction, and various movements like 
woman suffrage, missionaryism, .ranscendentalism, Dar- 
winism, and Tupperism. 

De Forest’s accomplishment is all the more striking 
when one considers the literary atmosphere in which he 
worked and the unappreciative audience for which he wrote. 
Of his contemporaries, only William Dean Howells and 
Clarence Gordon were aware of his true worth. Howells 
appreciated and encouraged De Forest in his realistic 
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method; Gordon saw that De Forest was presenting a 
portrait of American society and manners which only fu- 
ture historians of the period would appreciate. One must 
admit that De Forest’s realism was neither pure nor con- 
sistent. Such novels as Overland (1871), The Bloody Chasm 
(1881), and A Lover’s Revolt (1898), though accurate in 
setting, are more romantic than realistic. Notwithstand- 
ing that qualification, when one compares De Forest’s 
American scenes to those of his contemporaries, one must 
conclude that De Forest’s objectivity and range were unique 
for his time. 

Important as such materials are in the development of 
literary realism, De Forest’s use of humor was, I think, 
his greatest achievement as well as the motivating influ- 
ence in his choice of materials. De Forest’s basic com- 
mon sense led him to examine the incongruities of man’s 
existence in society with detachment and objectivity. - 
Though not a humorist in the usual meaning of the word, 
De Forest used humor to show Americans as they really 
were, especially those who were inconsistent, pretentious, 
or foolish. Such portraiture required a realistic treatment, 
for it was actual, not imagined, follies that De Forest 
wished to expose to the corrective laughter of his comic 
spirit. Even in “Witching Times” (1856) and Miss Ravenel 
(1867) he shows an inclination to approach controversial 
matters with unpolemical good nature. In Seacliff (1859), 
Justine’s Lovers (1878), and Irene the Missionary (1879) 
he parodied the excessiveness of the romantic mystery 
and the general histrionics and moral didacticism of 
the domestic novelists. He reached a high point in his 
three comedies of manners--Kate Beaumont (1872), The 
Wetherel Affair (1873), and Playing the Mischief (1875). 

In these three investigations of American manners De 
Forest’s comic spirit ranges constantly over the action. 
In Honest John Vane (1875) he turned to satire for an un- 
paralleled investigation of political corruption in the nine- 
teenth century. 

De Forest’s works are, then, on the whole, critical of 
American life. Since his ambition was to survey the whole 
of American life, his laughter was not reserved for any 
one class of people. His strongest attacks, verging on 
bitter satire, were made against idealists and politicians, 
but all follies, incongruities, and pretensions attracted 
his comic spirit. 

In addition, he fitted American folk humor into his 
picture of the nation as a whole. His portrayals of Down 
Easterners, crackers, Negroes, and Irishmen, though 
derivative, broaden the scope of his novels. 

Though De Forest’s novels are important documents 
for social history and significant pioneer efforts in Amer- 
ican literary realism, they show a basic conflict in tech- 
nique. That is, while it can be shown that he was con- 
sciously anti-romantic and that he aimed at a representa- 
tion of reality, many of his techniques worked in the oppos- 
ing direction so that his achievement fell short of his aim. 
Specifically, his use of the traditional love-courtship plot 
conflicted with his themes drawn from the political, intel- 
lectual, and social conditions of his time. Because his 
plots were simply vehicles for transmitting his views, 
they lack structure and consistency. Furthermore, they 
necessitated the introduction of traditionally conceived 
heroes, heroines, and villains who are, with one or two 
exceptions, dramatically weak. They are, however, some- 
what compensated for by interesting and effective second- 
ary characters, and by ahost of vividly portrayed, realistic 












































minor figures. The major flaw in De Forest’s presenta- 
tion of characters is that they are generally static person- 
alities without individuality. They neither grow in famil- 
larity nor change throughout the course of their existence. 
They are interesting types, but they seldom achieve life 

of their own. The general characteristics of De Forest’s 
scenes are equally contradictory. In tone as well as ac- 
tion, many scenes are romantically conceived, while others 
are objective transcripts of reality. 

His most notable departure from tradition was in his 
use of language itself. More consistently than most of his 
contemporaries, De Forest introduced into serious fiction 
the language of everyday Americans. He faithfully repro- 
duced American speech patterns in his dialogue. Further- 
more, his knowledge and use of the current idioni of people 
in all sections of the country attest a wide scope of interest 
in the American language. But even here De Forest could 
not escape the pervasive influence of his romantic prede- 
cessors; frequent passages reflect that influence in tone 
and word choice and in the inevitable scraps of foreign 
language. 

De Forest’s contributions toward the broadening of 
fictional materials and his insistence on the sincere repro- 
duction of the milieu in idiomatic American English were 
pioneer steps in the direction of a more realistic American 
literature. Yet it was inevitable that as a forerunner ofthe 
realistic movement, De Forest should reflect the groping, 
the inconsistency, and even the self-consciousness which 
characterize pioneer efforts. By the same token, it was 
inevitable that such efforts would not produce first-rate 
literature. His background, his education, and the strength 
of the romantic tradition in literature were obstacles De 
Forest could not overcome; he was neither realist nor 
romantic. He did write more realistically than any of his 
contemporaries from 1850 to 1870. Because of their clear- 
sighted picture of American life, his novels will, I believe, 
increase in importance for the social historian if not for 
the literary critic. 

Microfilm $3.30; Xerox $11.20. 254 pages. 
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The purpose of this study is to characterize afresh, in 
a sense perhaps to re-define, the nature of the New Criti- 
cism in terms of the seemingly unconscious clash within 
it between the traditionalist or classicist or anti-romantic 
principles of art and life which it has promoted, and the 
inherentiy romantic sensibility expressed by most of its 
practitioners, particularly in their more recent work. 

Arnold’s prophecy of the “immense” future of poetry 
as increasingly the “stay” of the human race, in a world 
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where science has destroyed religion and traditional Chris- 
tian culture, has been strikingly borne out in the general 
attitudes and beliefs of most of the New Critics. They have 
treated literature as the dialectical opposite of science, 
and, as if in fulfillment of Arnold’s romantic conception 
and in imitation of the beliefs of true Romantics like Cole- 
ridge, Wordsworth, and Shelley, they have ascribed to 
poetry and the imagination powers and values traditionally 
held to reside in religion and speculative philosophy. They 
have cultivated, in the manner of romantics, a quasi-reli- 
gious mystique of poetry. 

The situation of the critics as twentieth century roman- 
tics can be dramatized and clarified in terms of their per- 
sonal and lonely pilgrimages in search of truth and spirit- 
ual certainty in a modern world that they themselves have 
pictured as a chaos or a wasteland. T. S. Eliot’s pilgrim- 
age back to orthodoxy is, of course, the most famous. But 
four other critics are of interest as demonstrating special 
variations of the significance of Eliot’s archetypal quest. 
The first critic, I. A. Richards, in his “conversion” from 
a scientistic literary theory to a more speculative theory 
based on Coleridge’s concepts of “Imagination,” represents 
the typical history of the modern rationalist romanticized. 
The meaning of Richards’ pilgrimage, which bears com- 
parison with the reactions of Coleridge and Wordsworth 
against their own early rationalisms in psychology and 
politics, is underscored by the example of Eliseo Vivas, 
an aesthetician and associate of the New Critics, who aban- 
doned the positivistic school of philosophy he once repre- 
sented for a career as a fierce professional enemy of 
positivism and a vigorous defender of the arts, metaphys- 
ics, and the traditional belief in the “objective” reality of 
value. Initially less inclined to rationalism than either 
Richards or Vivas, R. P. Blackmur, the third figure, 
exhibits a romantic transformation in the development of 
his criticism from its early, mainly technical analysis of 
texts into the later vividly emotional, impressionistic, and 
speculative treatment of literature as mystical experience 
and virtual revelation. Allen Tate’s pilgrimage toward 
Catholic orthodoxy represents, finally, the inevitable choice 
of the modern man of letters, at least in terms of his di- 
lemma as the critics themselves usually see it, if in his 
opposition to positivism he is not to fall victim to the oppo- 
site demon of romanticism. Conversion is the logical 
salvation from Arnold’s prophecy, from the turgid literary 
mysticism of a Blackmur. 

But though most of the New Critics are traditionalists 
and orthodoxists in principle, and though such principles 
may have considerable relevance for their personal lives, 
the theory of poetry which together they support remains 
markedly romantic, markedly a “mystique.” The theory 
of poetry as knowledge, the “heart” of the mystique, which 
maintains that poetry provides “knowledge” of a higher 
kind than scientific or common sense knowledge, gives 
poetry virtual status as metaphysics or religion. And the 
language in which the theory is couched, the “body” of the 
mystique, so heavily animistic as it is, so full of echoes 
of philosophic idealism, and so weighted with the esoteric 
terminology and imagery of theology and religion, is a sign 
that behind the theory there is also a shared sensibility 
that is unorthodox, implicit with romantic heresy. 

But the New Criticism has had so much success and 
vitality as a movement, and the work of the critics them- 
selves has shown so much originality and sensitivity, that 
the romanticism of the New Criticism, to which these 








successes seem often to be immediately related, perhaps 
ought to be regarded as a lucky rather than an unfortunate 
characteristic. It would also seem useful to regard this 
romantic mystique of poetry, since it is implicityly sup- 
ported by a majority of those recognized as New Critics 
by other standards of identity, as a major distinguishing 
and identifying characteristic of a movement that is far 
from dead, but rather still growing and developing as a 
continuing influence in our literature. 

Microfilm $2.65; Xerox $9.20. 201 pages. 
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The novels, plays, and shorter prose pieces of Julien 
Green, Paris-born American citizen, have brought him 
enviable prestige and attractive financial renumeration 
since his reputation-making Adrienne Mesurat in 1927. 
However, before his production can be characterized and 
his position in contemporary French literature ascer- 
tained, the growing body of Green criticism must be clas- 
sified; for the critical reaction to his works has been as 
varied as it has been voluminous. 

When the nearly 350 studies which furnished the basis 
for our findings were analyzed, we found four main ap- 
proaches to his prose fiction: the psychological, biograph- 
ical, theological, literary, and some miscellaneous view- 
points. 

In the ninety-one essays using the touchstones of the 
traditional French psychological novel, the critics ap- 
plauded the minutely-depicted décors, conventional syntax 
and concentration upon the rapports of inner and outer 
existence. Some took exception to Green’s distinguishing 
characteristics, i.e., overall gloom, dream vision, morbid 
subject matter, when these began to dominate his later 
works. Others called these traits his special “psychology” 
and continued to place him in the front rank of French 





writers. All, nonetheless, were using criteria for which 


his works were not intended. 

Those whose thirty-two critiques made use of the bio- 
graphical approach, intrigued by the repetition and inten- 
sity of Green’s distinguishing traits, sought the key to his 
inspiration in his life and temperament. He himself, 
through his autobiographical writings, has indicated the 
role his personal experience has always played in suggest- 
ing characters and situations. Nevertheless, even though 
these critics did not impose foreign standards of judgment 
upon his novels, they often deformed the text for the sake 
ofa coherent application of their interpretation. 

The thirty-nine theologically-oriented analyses also 
deformed the text at times, since their concern was to 
show that the whole of Green’s production is an unbroken 
apology, subconscious if not conscious, of the doctrines of 
the Roman Catholic Church. Their case is further damaged 
by Green’s insistence that he could never consider himself 
a Catholic novelist. 
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It was the literary approach of one hundred thirty- 
seven studies that examined his work as an artistic dram- 
atization of a personal world view which provided the most 
compact and meaningful appraisal of his style and themes. 
The forty-eight articles of miscellaneous approaches, 
notable chiefly for their general misrepresentations and 
factual inaccuracies, at least indicated Green’s eminence 
in contemporary letters. 

Among those French writers born between 1895 and 
1900 (Montherlant, Giono, Malraux, etc.), Green’s view of 
man’s fate is one of the most pessimistic, since it accepts 
as real malicious supernatural powers. Unlike most of 
his colleagues, he has deliberately divorced his stories 
from current socio-political issues. Unlike some of them, 
he has concentrated as much upon lucid, syntactically- 
conventional form as upon the subject matter. Thus, his 
stressing of formal excellence will probably cause his 
works to be enjoyed long after those of his more “engaged” 
fellow writers have passed from fashion. 

Microfilm $3.10; Xerox $10.60. 237 pages. 
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The Old Men is a novel which takes as its general theme 
the place of man in the universe and attempts to work out 
the nature and ramifications of man’s two essential choices, 
affirmation and denial. It considers some of the forces 
latent in man’s condition as spiritually perceptive animal, 
and explores the way these forces tend to make man’s 
choice of either affirmation or denial necessary. Through 
the juxtaposition of slightly or sharply distorted internal 
visions of reality, normative vision becomes dependent on 
character relationships and agreement of various distor- 
tions. The most important of these distortions is devel- 
oped from a ghost legend well enough known to all impor- 
tant characters in the novel to provide objectification of 
guilt, on one hand, and anguish, as Sartre uses the word, 
on the other. 

The novel’s setting is a backwater university town in 
the Catskills. Central characters are Ginger Ghoki, a 
sixteen-year-old who seeks spiritual involvement with the 
universe and ignores all restrictions for her mystical 
objective, and Jay Corby, a college student who seeks not 
involvement but detachment. Other characters fall into 
groups. The first group includes the “old men” of the 
novel, Professors Lorward, Utt, and Dean Woodstock, the 
girl’s father Sam Ghoki, and the farmer Mr Mullen. These, 
the observers, present on lower planes the psychological, 
social, and, especially, moral awareness embodied in the 
novel’s ghost, the long-dead minister, Lawrence Leigh. 
Other characters are Professors Jack Rosen and Dale 
Corby, each trapped (one in the present, one in the past) 
between affirmation and denial; Mrs Woodstock and Leta 
Corby, two irresponsible life-affirmers whose effect is 
destructive, mirroring Ginger Ghoki’s story; and various 
highschool and college students. 








The main plot concerns Ginger Ghoki who has deter- 
mined, when the novel opens, to live widlly and fully, un- 
like her rigidly moral father. She becomes emotionally 
involved with all of the characters in the novel and sexually 
involved with two, setting off rivalries and jealousies which, 
directly or indirectly, lead to a series of violent encounters 
and even deaths. The ultimate result is that Ginger, who 
began as a life affirmer, totally irresponsible through 
cosmic inclusiveness of responsibility, becomes morally 
responsible, and Jay Corby, the most important of the 
characters drawn into Ginger’s story, who begins as a life 
denier, irresponsible through detachment, and becomes, 
like Ginger, responsible. 

Microfilm $8.60; Xerox $30.50. 678 pages. 
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Major Professor: Stanley K, Coffman, Jr. 


Modern verse drama has been neglected by students of 
contemporary literature because of the association of 
verse drama with the conventional idea of nineteenth- 
century poetic drama as a highly specialized form using 
a heroic subject matter, an elevated language and artifi- 
cial rhythms, and a conventional dramatic structure. Al- 
though contemporary verse dramas are still written in 
this manner, there has been a sustained attempt, worthy 
of recognition, to reclaim verse drama as a living, vital 
form, and this impetus in our century has come primarily 
from the influence of modern poets who have tried to con- 
ceive a verse drama capable of meeting the standard set 
for modern poetry of a totally relevant and coherent rela- 
tionship in an between language, structure, and content, 
This revitalization of verse drama has largely been made 
possible by the emphasis of modern literature on structure 
and by its awareness of the role of language as an impor- 
tant (perhaps even as the fundamental) formal element in 
a total artistic expression. This new emphasis has made 
available a concept of formal integration of language and 
structure which had been lost to the verse stage since the 
Restoration. Modern poetry has supplied the idiom, the 
rhythms, and some structural hints. Specifically dramatic 
means of expression have been adapted either from the 
past (the Japanese Noh play, the Elizabethan or classical 
drama), from the modern prose theater, or from other 
living contemporary sources including the music hall, the 
ballet, and the liturgy. 

The poet-playwrights examined in this study (W. B. 
Yeats, T. S. Eliot, W. H. Auden and Christopher Isherwood, 
Stephen Spender, and Christopher Fry) all work from this 
common awareness of the formal problem as central toa 
reinstatement of the verse play as a living drama; but, by 
and large, they approach the problem from individual points 
of view and techniques. The very variety of the experi- 
ments in verse drama in this century argues a renewed 
interest in and a renewed vitality for verse drama, and 
these factors make modern verse drama worthy of the 
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same detailed examination accorded to other areas of 
contemporary literary endeavor. A recognition of itsfor- 
mal accomplishments provides a key to a satisfactory 
approach to and evaluation of modern verse drama. 
Microfilm $2.60; Xerox $9.00. 200 pages. 


COLERIDGE AND VALERY: 
AN ESSAY IN MODERN POETICS 


(L. C. Card No. Mic 58-7650) 


Daniel John Hughes, Ph.D. 
Brown University, 1958 


The main object of this study is to define a modern con- 
ception of poetry by concentrating on the thought of the two 
greatest thinkers within the tradition of modern poetics, 
the 19th-century English Romantic, Samuel Taylor Cole- 
ridge, and the 20th-century French Classicist, Paul Valéry. 
It is the major thesis of this work that the basic position 
of modern poetics--its insistence upon the autonomy of 
the poetic act--finds its fullest exposition in these two 
men and that the juxtaposition of these two thinkers, at 
once so alike and so dissimilar, should point the way in 
clarifying the problems in poetic theory that still exist 
and in suggesting procedures for the practicising modern 
poet. 

This study is both historical and critical in nature. 

The first three chapters of the thesis are devoted to an 
analysis of the historical development of modern poetic 
theory with its fountainhead in Kant and its later accre- 
tions in Schiller, Coleridge, Poe, Baudelaire, Mallarme, 
and Valéry. The historical nexus between Coleridge and 
Valéry is discussed in detail with particular reference to 
Coleridge’s own aesthetic, the familiar French images of 
Poe, and the tradition of la poeSie pure as this was devel- 
oped in France. This tradition is seen as historically 
limited by the philosophical and social situation from which 
it arose. 

The body of the thesis--five chapters--concerns itself 
with those continuing problems in poetics which the some- 
times similar and sometimes contrasting theories of Cole- 
ridge and Valéry illuminate. The discussion begins with 
the nature of creativity itself. The fourth chapter, “Method,” 
is an examination of the surprising congruences in the 
ideas of Coleridge and Valéry on philosophical Method and 
its relation to the creative process as this was manifested 
for Coleridge in Shakespeare and for Valéry in Leonardo 
da Vinci. Coleridge and Valéry are seen to agree on the 
relation between the innate creativity of the poet and his 
conscious manipulation of his materials. In the fifth chap- 
ter, “The Poetic Ego,” the concept of Method developed in 
the fourth chapter is related to the idea of the poet himself 
and those consequences for the poetic personality which 
the idea of Method involves. The sixth chapter, “Romanti- 
cism and Classicism: Towards Reconciliation,” faces 
those contradictions which center about the Romantic and 
Classical positions with respect to the poetic process and 
how these contradictions are met in Coleridge and Valery 
through the dissimilar but not ultimately irreconcilable 
metaphors of the plant and the machine. The seventh and 
eighth chapters, “The Musicalization of Poetry,” consti- 
tute the key section of this essay. In these chapters the 





characteristic concern of poetics in the 19th and 20th 
centuries with the art of music is described and this con- 
cern is related to the poetics of Coleridge and Valéry. 
Musicalization, a term coined by Valéry, is seen as that 








process by which poetry, in theory and in practice, has 
freed itself. In the “Conclusion”, a provisional definition 
of the nature of poetry is set forth and grounds for further 
study are indicated. 

This thesis has two secondary purposes in addition to 
the primary purpose stated above. The contribution of 
Coleridge to poetic theory has been widely examined and 
discussed; this thesis emphasizes that, above all, Cole- 
ridge must be seen clearly as that critic with the most 
useful and articulate dialectic in our language concerned 
with the poem for the poem’s sake. The clarification of 
this position is aided by the comparative analysis under- 
taken in this study. Another secondary object of this the- 
Sis is to help in the introduction of Valéry to the English 
tradition. This attempt in the last 150 years should, at 
least, direct the English reader to the work of one of the 
major theorists of literature. All passages quoted from 
Valéry’s work (as well as all other passages in French 
or German) appear in English translation. 

Microfilm $4.35; Xerox $14.60. 339 pages. 
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Critical editions of Books I and II and Books III of Lyd- 
gate’s Life of Our Lady have already been prepared as 
dissertations presented at the University of Pennsylvania 
by Ralph A. Klinefelter, Ph.D., and Very Rev. Vernon F. 
Gallagher, C.S.Sp., Ph.D. The present work completes 
the three-part project conceived by Professor Albert C. 
Baugh and agreed upon by the three editors in 1949. 

The introduction to this work discusses the sources of 
Books V and VI, the metre and stylistic characteristics of 
the entire poem, and concludes with a detailed synopsis 
for reference. Accompanying the collation of the manu- 
script texts of the poem are a section of Notes and a Glos- 
sary of Books V and VI. 

The presence in the Legenda Aurea, by Jacobus de 
Voragine, of all the principal “story” elements of Books 
V and VI of the Life of Our Lady, in addition to internal 
references in the Legenda itself to its own sources, points 
strongly to the possibility that Lydgate or his possible 
undiscovered immediate sources used the Legenda and its 
sources for the material of Books V and VI. Most impor- 
tant among the Legenda sources are the Opus Imperfectum, 
a spurious work attributed to St. John Chrysostom, and the 
Historia Scholastica of Peter Comestor. 

It appears that Lydgate 1) used the Legenda Aurea as 
his basic source and added several of his own; or 2) had 
access to a “catena aurea” type source, commonly used 
in the Middle Ages and still the biblical commentators’ 
standard method of exegesis. 
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The Life of Our Lady is written in rhyme royal, with 
the sequence of rhymes ababbcc. Using Dr. J. Schick’s 
five-type division of the lines, the scansion reveals the 
following classification by line-types: A: 3314 lines; 

B: 1552 lines; C: 528 lines; D: 468 lines; E: 63 lines. 

The frequent deviations from the decasyllabic line (351 
four-stress lines and 76 six-stress lines) may be explained 
by all or any one of three causes: a) carelessness; b) de- 
sign; c) natural relief from the tension of the five-beat 
line. Because of the volume of his work and the speed 
with which he must have composed it, we may assume that 
elements of all three causes contributed to the deviations. 

Editors of Lydgate texts seem generally to agree that 
he had a definite metrical system. Non-editing critics 
seem to form a solid block in disagreement. What dis- 
tinguished him from other metrists who used the decasyl- 
labic line was the development of the *C” or “hump-backed” 
line beyond what is apparently standard practice, although 
the nine percent incidence of the “C” line in the Life of 
Our Lady is hardly extravagant. The acephalous *D” line 
appears almost as frequently. 

The principal objection to the *C” line seems to revolve 
upon the juxtaposition of two accents at the caesura. 
Against the frequently heard charge that this practice, and 
the “D” and “E” lines, the deliberate inversions and the 
free use of parallelism and alliteration renders him a 
“doggerel” poet, is the almost total purity of Lydgate’s 
rendering of the second and fourth foot in the decasyllabic 
line, the easy handling of elision, syncope, synizesis and 
diaresis, the competence of his rhyme, the pleasant variety 
of four- and six-stress lines. 

Perhaps Lydgate was no Chaucer but as a metrist he 
had few equals. He dared to employ a complicated system 
of versification which was facile for his purposes and 
eludes definition but which evidently pleased readers of 
his age and long after. 

A first reading of the Life of Our Lady leaves the im- 
pression of involved and lengthy syntactical structure 
through which, nevertheless, emerge unmistakably many 
highly lyrical descriptions of Our Lady. 

The syntactical style is marked by frequent anacoluthia, 
parallelism, alliteration, variation of terminology, aureate 
terms, pleonasm, “stop-gap” expressions, confusion of 
direct and indirect discourse, romance words and romance 
doublets, and frequent reference to artistic inadequacy. 

These faults contributed to an almost universal dispar- 
agement of Lydgate’s poetic content in the past hundred 
years. But as Dr. Schick points out, there is a long list 
of contempories who considered Lydgate a great poet and 
their number continued down as far as Elizabeth Barrett- 
Browning who wrote: “When he ceased his singing, none 
sang better; there was silence in the land.” 

Assuming that the personal devotion of the monk to 
Our Lady may have inspired him to extend himself when 
writing of her, the supposition does not appear weighty 
enough to explain away the genuine poetic quality of many 
other lines of the poem. Ten Brink believed that Lydgate 
“possesses great facility of poetic expression... In his 
poetic work one finds many good and even excellent things.” 
And Dr. Schick wrote that “I should think that the Life of 
Our Lady ... still belongs to Lydgate’s better works. I 
believe that the scales will be decidedly turned in Lyd- 
gate’s favour and Ten Brink’s comparatively high opinion 
of the monk still further justified, when certain of his 
works which lie as yet unpublished in various libraries 
are made generally accessible.” 














That the poem enjoyed great popularity may be judged 
from the number of extant manuscript copies: thirty-six 
complete and five fragments. 

Microfilm $3.95; Xerox $13.40. 306 pages. 
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This study of the early Expressionist poet Georg Heym 
(1887 - 1912). attempts to analyse his whole published 
work -- his drama as well as his Novellen and poetry. 
Only out of an understanding of his complete production 
can a just evaluation of Heym as a poet be achieved. Be- 
cause Expressionist art, and Heym’s in particular, must 
be understood as an expression of the poet’s inner self, a 
biographical introduction presenting Heym’s basic experi- 
ences precedes the stylistic analysis of the work. Each 
chapter investigates Heym’s work for a different aspect 
of style: structure, poetic techniques, such as rhyme, 
rhythm, etc., syntactical characteristics, language, and 
imagery. Each section attempts, furthermore, to show 
the relationship between style and worid vision so that the 
stylistic characteristics of his work may be understood 
as the products of inner necessity rather than of pure 
idiosyncracy. A deeper insight into his world vision may 
thereby be gained. 

In addition to giving us an evaluation and understanding 
of the work, a stylistic analysis yields two further results. 
The poet presents himself to us as one who is extremely 
concerned with, and conscious of, poetic techniques and 
makes most effective use of them to advance his vision. 
Furthermore, stylistic evidence points to the fact that 
Heym, in his short career as poet, underwent a develop- 
ment which led him from Naturalist and Impressionist 
traditions to a style and world vision even beyond the 
Expressionist movement with whose beginnings he is nor- 
mally identified. His development thus foreshadows the 
course the Expressionist movement was to take after the 
First World War. 

Microfilm $4.45; Xerox $15.00. 348 pages. 
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This investigation was primarily concerned with aspects 
of Sentimentalism in Lessing’s dramatic writings. A sec- 
ondary purpose was to make a contribution to the study of 
the literary movement known as Empfindsamkeit. The 
nature of the movements known as Sentimentalism and 
Empfindsamkeit was investigated; particular attention 











was paid to the perspective to be gained on the latter move- 
ment from a survey of the methods and results of the 
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research devoted to the parallel movement in England. A 
study was then made of the ethical and moral ideas ex- 
pressed in Lessing’s dramas in the light of what is known 
about Sentimentalism. The way Lessing developed and 
elaborated the system of ideas he found in that philosophy 
was investigated in detail. 

In the course of the investigation it became increasingly 
clear that present concepts of Empfindsamkeit are inade- 
quate and in need of more precise definition. The distin- 
guishing feature of the movement was found, not in an em- 
phasis on refined emotion for its own sake, but in an em- 
phasis on compassionate or benevolent emotion as the 
criterion of virtue. The investigation did not tend to con- 
film the view that one finds in Lessing’s dramas a devel- 
opment toward complete ethical autonomy. In effect, a 
two-fold development was found. As a critic and drama- 
tist, Lessing set out from two tenets of Sentimentalism: 
the moral purpose of literature, and the identification of 
virtue with compassion. Progressively, up to the time of 
Emilia Galotti, we found Lessing seeking ever more effec- 
tive means to achieve his moral purpose of exciting the 
most intense possible compassionate emotion in the public. 
In Emilia, however, he carried this process to a point 
_ where the most effective means of achieving his purpose 
(the portrayal of passion, evil, and undeserved suffering) 
brought him into conflict with his belief in a moral uni- 
verse. As a moralist and philosopher, on the other hand, 
Lessing set out in Sara with a system of ideas shown to be 
directly associated with Sentimentalism. In Minna this 
system of ideas was modified under the influence of the 
comedie larmoyante but not radically changed. Emilia 
pointed away from the philosophy of Sentimentalism inso- 
far as the drama was concerned with the problem of human 
passion and with evil. In Nathan, finally, Lessing returned 
to a view consistent with the best and highest form of 
Sentimentalism, although the breadth and scope of his ideas 
went beyond the framework of that philosophy. 

In sum, the investigation demonstrated the important 
contribution made by Sentimentalism to Lessing’s thinking, 
and, through Lessing, to the German “Klassik.” 

Microfilm $4.15; Xerox $14.00. 321 pages. 























THE SIGNIFICANCE OF FRANCE IN 
THE WRITINGS OF HEINRICH MANN 
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Elizabeth Doerschuk O’Bear, Ph.D. 
The Ohio State University, 1953 


Many German authors have been attracted to French 
literature and have modeled their works on French proto- 
types. In the case of Heinrich Mann, however, admiration 
for French culture assumes such large proportions that 
factors other than literary must be operating. Hence 
Mann’s French influence can be understood only by exam- 
ining the development of his thought from the beginning. 

The young Heinrich Mann felt a deep antipathy toward 
his German environment; and the two early novels, 
Schlaraffenland and Professor Unrat, reflect this antipathy. 
They present an unattractive German world peopled by 
philistines, materialists, and pretenders. The cynical 
view of society, along with numerous resemblances in plot, 








show without a doubt that Schlaraffenland was modeled on 
Maupassant’s Bel-Ami. Thus French influence was al- 
ready apparent, although it was as yet only a literary one. 
Mann’s dissatisfaction was more fundamental, however, 
than a mere dislike of Germany. His attitudes reflected 
the malaise of the artist who felt himself isolated from the 
world. In this feeling Mann was not alone, since many 
European writers in the early part of the century were 
preoccupied with the problem of the artist--Hofmannsthal, 
George, Rilke, and above all, Heinrich Mann’s brother 
Thomas. The inability of the artist to participate in normal 
life is treated by Heinrich Mann in an early Novelle, Pippo 
Spano, in which all experience is felt to be mere grist for 














literary composition. Likewise the actresses Ute Ende 
and Leonie, in Die Jagd nach Liebe and Schauspielerin, 
renounce real life in order to satisfy their artistic com- 
pulsions. It was no wonder, then, that Mann was strongly 
attracted to the French writer Flaubert, who was, for him, 
the example par excellence of the artist who denies his 
human instincts for the sake of artistic perfection. Like- 
wise, Mann was impelled to translate into German the 
Histoire comique of Anatole France because it, too, is the 

















story of an actress prevented from “living.” 

At first Mann tried to solve the problem of his dis- 
turbed relationship with society by leaving Germany, both 
physically and spiritually. It was not in France but in 
Italy that he sought compensation for an unsatisfactory 
environment. Italy to Mann symbolized passion, artistry, 
and action. Particularly in Renaissance Italy did he find 
these ideals--ideals which he shared with numerous other 
writers at the turn of the century. The heroine of Mann’s 
trilogy, Die Gottinnen, lives out Renaissance ideals in an 
extreme form, as does the singer in Die Branzilla, who 
ruthlessly sacrifices all other considerations for the sake 
of her career. Mann’s preoccupation with the amoral, 
strong personality as compensation for the weakness and 
pettiness of his environment and his own weakness as an 
artist explain the significance for him at this time of the 
French novel, Liaisons Dangereuses, by Choderlos de 
Laclos. Mann not only translated the novel but also wrote 
an essay emphasizing the predatory cold-bloodedness of 
the eighteenth-century characters. The amoralism of 
Stendhal was obviously an early influence on Mann too. 
Stendhal’s energy cult is only a variation of the worship 
of the superman; and his admiration for the Renaissance 
and for Italy is a strong bond between him and Mann. In 
his critical writings, Mann represents Stendhal, Choderlos 
de Laclos, and Flaubert as being, like himself, out of sym- 
pathy with their world. 

There were early indications, however, that Mann felt 
the ideal of the amoral superman to be untenable. Claude 
Marehn, in Die Jagd nach Liebe, and Lola, in Zwischen 
den Rassen, are unable to choose between Germany and 
Italy. Germany is symbolized by the actress Ute Ende 
and by Lola’s lover, Arnold, both of whom are coldly in- 
tellectual; Italy is symbolized by the Italian actress Gilda 
Franchini and by Lola’s other lover, Pardi, both of whom 
represent unreflective passion. With the novel, Die Kleine 
Stadt, one detects a definite turning point in Mann’s thought, 
for in this work ruthless individualism is replaced by a 
democratic social philosophy. The novel reflects Mann’s 
reading of those nineteenth-century French authors who 
seem to him to continue the traditions of the French Revo- 
lution. The early essays had already pointed out that 
Flaubert and Stendhal were misplaced in time because the 
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age in which they lived had lost the original revolutionary 
idealism. Even Choderlos de Laclos became disillusioned 
while serving as an officer under Napoleon. Mann took 
over the ideals of democracy and humanity because they 
were held by the authors whom he admired. It later be- 
came Mann’s conviction that in a democratic country like 
France the artist was able to participate in real life; he 
did this in two ways: first, by depicting the social scene, 
second, by participating personally in public affairs. This 
integration the French writer was able to achieve because 
the French public, trained by years of revolutionary think- 
ers, was willing to recognize the intellectual instead of 
condemning him to isolation, as in Germany. Reason, 
rather than materialism or irrationalism, prevailed in 
France. Thus, by using France as a Wunschbild Mann 
solved his two problems: the isolation of the artist and 
the unbearableness of German society. 

This Wunschbild was doubly satisfactory because he 
was able to combine it with his compensatory ideal of the 
superman--or a modified version thereof. Zola and Victor 
Hugo, the two writers who typify Mann’s new ethical ideals, 
are both depicted as persons of superhuman energy and 
strength; the virtues of Rousseau and Voltaire (two other 
objects of Mann’s admiration) consist in their having been 
able to unleash the forces of the Revolution. 

Mann now sought to put his new idealism into action by 
militantly urging his countrymen, writers and populace, to 
imitate the example of the French. The essay, Geist und 
Tat, appearing in 1910, stated his new credo of reason 
combined with action. Succeeding essays throughout the 
years continued to judge Germany by French ethics, poli- 
tics, and literature. This view included the championship 
of democracy; and after the defeat of Germany in 1918, Mann 
became a vociferous supporter of the Weimar Republic. 

His admiration for Zola and other French social novel- 
ists led Mann to continue the criticism of Germany which 
he had begun in Schlaraffenland. The trilogy, Das Kaiser- 
reich, is an exposé of the evils inherent in the Germany 
of the Empire. It chastises the crudities of the bourgeoi- 
sie, the servility of emperor-worshippers, the power of 
the industrialists and militarists, and the hypocrisy and 
sham of the rulers. Using a device similar to that in 
Zola’s Rougon-Macquart, Mann allows the same characters 
to appear in both Der Untertan (which satirizes the bour- 
geoisie) and Die Armen, which shows the oppression of the 
proletariat by the industrialists. The similarities in plot 
between Die Armen and Zola’s Germinal add to the evi- 
dence that Mann was using the French writer as a model. 
Finally, the prophecy of war and defeat which ends Der 
Untertan is similar to Zola’s prophecy, in Conquéte de 
Plassons, of the downfall of the French Empire under 
Napoleon III. 

However, the influence of Stendhal on Das Kaiserreich 
is just as marked as that of Zola, particularly in the last 
book of the trilogy, Der Kopf, which describes the life of 
the ruling classes. The theme of Mann’s essay on Stendhal 
is that Stendhal’s heroes are dominated by energy but 
frustrated by the pettiness and hypocrisy of post-Napole- 
onic society. The chief characters in Der Kopf are intel-. 
lectuals who experience similar frustrations and who, in 
order to secure the necessary outlet for their energies, 
are forced to become hypocrites. “Success” for Mann’s 
heroes, as for those of Stendhal, is all-important. 

Mann’s worship of energy, which is but a variation of 
his worship of the superman, appears again in two plays 


















































based on French history, Madame Legros and Der Weg 
zur Macht. Madame Legros’ daemonic energy is used to 














serve revolutionary ideals; Napoleon’s energy is directed 
toward personal success. Hence, he is more akin to Mann’s 
earlier heroes, who do not have a social consciousness. 
Napoleon, however, regrets the necessity for betraying 

the revolution, just as Madame Legros regrets the neces- 
sity for committing crimes to achieve her goal. Mann’s 
consciousness of the gulf between ideal and reality was 

so fundamental that not even his French hero of a by-gone 
age is able to overcome it. However, as Mann became 
more and more dissatisfied with the Weimar Republic, his 
essays show Napoleon assuming an ever greater number 
of characteristics which conform to ethical and democratic 
ideals. Finally Mann could hold him up as the antithesis 
to Hitler. 

In the period between Der Kopf and the Hitler regime, 
Mann became interested in modern French portrayals of 
postwar youth, whose common problems with German 
youth seemed to him an argument in favor of Franco- 
German understanding. He devoted one chapter in his 
collection of essays on French authors to Philippe Soupault. 
Soupault’s concern for the uncertainties of modern exist- 
ence, which have produced a generation of matter-of-fact 
adventurers, is reflected in Mann’s series of novels and 
Novellen which portray the post-war world. These again 
are social novels and they again illustrate Mann’s pre- 
occupation with the Stendhalian principle of energy. The 
chief characters are still adventurers to whom organized 
society offers little opportunity. Although many German 
characters are for the first time sympathetically por- 
trayed, two evils in German society--industrial exploita- 
tion and materialism--continue to be attacked. Accord- 
ingly, the literary and social virtues of France continue 
to be extolled by Mann in the essays of the same period. 

The advent of Hitlerism increased Mann’s dislike for 
Germany; and he expressed this dislike in two violent and 
bitter diatribes, Der Hass and Es Kommt der Tag. Mann 
had found in Henri IV, king of France in the sixteenth 
century, a leader who possessed all the virtues which Hit- 
ler lacked, Thus his two-volume biography of Henri, Die 
Jugend des Koénigs Henri Quatre and Die Vollendung des 
Konigs Henri Quatre, was intended to teach a lesson to 
both France and Germany by showing the power of good- 
ness and reason over evil and irrationalism. During 
Henri’s reign Mann sees the foundations being laid for 
both the French Revolution and the Third Republic, the 
two eras which in his opinion best exemplify French ideals 
in action. This biography is more successful in reconcil- 
ing the superman concept to ethical ideals than any other 
of his works. Because Mann finds historical justification 
for it, the French king can be at the same time humani- 
tarian, democrat, reformer, autocrat, and rogue. Although 
Mann exaggerates his virtues and excuses his faults, his- 
torical authority also presents Henri as a great king, a 
friend of the common people. In the turbulence of the 
sixteenth century his adventures (which are shown to be a 
manifestation of the Stendhalian energy principle) do not 
seem out of place. 

Unfortunately, the France of 1939 did not live up to 
Mann’s ideal. Der Atem shows the failure of modern 
France to fight off dictatorship and industrial exploitation. 
The heroine is a symbol for the France that served Mann 
for so long as Wunschbild. She stands for love, adventure, 
artistry, and goodness. 
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Despite Mann’s strong pro-French bias, the result of 
his revulsion against Germany, it must be said in fairness 
to him that this view mellowed with age. In the later es- 
says his attitudes approach those of tolerance and skepti- 
cism; this is evidenced, for example, by an increased — 
interest in Montaigne, to the relative neglect of absolutists 
like Zola and Robespierre. At this point, Mann began to 
look back to the Germany immediately preceding Wilhelm 
II and to find many good things about that period. Hequotes 
many German writers in Es kommt der Tag; and surpris- 
ingly enough, he was planning at the time of his death to 
write the life of Frederick the Great. Of course, there 
are other Germans about whom he had commented favor- 
ably throughout his career--Gerhart Hauptmann, for 
instance. 

The France which was the land of his dreams was kind 
to Mann personally. He had personal friends among French 
literary men and he found asylum there after his exile from 
Germany in 1933. As a writer, however, his reputation 
among French critics is equivocal. The amount of criti- 
cism is small, in view of the importance to Mann of French 
literature and history. Known chiefly to the French as a 
social novelist, he was praised by them for his political 
views and for his criticism of German society. About his 
artistic competence, however, opinion was divided. The 
power of his social criticism in the novels was praised by 
many critics, but others considered his work too far re- 

- moved from reality and too full of caricature and satire. 
The influences of the French realistic and naturalistic 
schools were recognized, but Mann was often compared 
unfavorably with his French models. 

The significance to Mann of French culture as a com- 
pensatory ideal growing out of his rejection of Germany 
is clear. He felt that France offered a climate more fa- 





vorable to the intellectual and the artist; consequently, he 
magnified the virtues of that country. Thus.his extrava- 
gant admiration may be considered a form of exoticism, 

a preoccupation with the strange as compensation for the 


familiar. Microfilm $3.80; Xerox $12.80. 294 pages. 
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THE OTHER IN THE NOVELS OF STERNE 
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A study of the problem of the self and the other in 
Tristram Shandy and A Sentimental Journey is a study of 
form: the split between the individual, Tristram or Yorick, 
and his surroundings is a basic principle of Sterne’s art. 
The novelist has produced this split differently in the two 
works. In Tristram Shandy, the hero is isolated in a tense, 
shifting conversational present; he is continuously trying 
to tell Sir, Madam and other generalized social figures 
about his and his family’s past, a past whose private facts 
‘society cannot bear to hear. Yorick, in A Sentimental 

















Journey, is settled in his study to write down a selection 
of his social adventures in France. The self and the other 
is primarily a relentless I-you present in Tristram Shandy, 
then, and a fragmentary I-they past in A Sentimental 
Journey. 

With the interaction in Tristram Shandy’s conversation 
of past and present, of private history and public situation, 
Sterne has achieved both a social satire and a personal 
record. The manner of Tristram’s talk, that is, his effort 
to accommodate his private story to public decency, allows 
Sterne to define the limits of society’s entertainment of 
the individual and his problems and the hypocrisy (Fy! Mr. 
Shandy) which follows from these limits and to suggest the 
dangers and delights of the individual’s adjustment to them. 
From the meaning of Tristram’s talk, the novelist has 
derived a richly human personal record, the record of the 
Shandys. Its facts, which are as terrible as Hamlet’s and 
Henchard’s, are involved more in equivocation than inci- 
dent. Tristram redeems or dodges each admission of the 
effect which Chance, Time and Death have had on his fam- 
ily and himself with contradiction or ajest. Tristram, we 
may say, looks back on private tragedy and transmutes it 
into public mirth. But actually, Sterne has compounded 
both personal desolation and social amusement in the in- 
divisible element of his art. 

In A Sentimental Journey, Sterne has neutralized the 
present, allowing it merely to cast ironic lights on Yorick’s 
episodic recollections. The reader, instead of being drawn 
into dangerous confessional attitudes or struck with per- 
sonal sympathy as he has been in Tristram Shandy, is set 
at the safe distance of laughter to follow Yorick’s self- 
satisfied travel memoir and to consider Sterne’s argu- 
ments for loving “the world and our fellow creatures bet- 
ter than we do.” Sterne’s method of argument is gentle 
and suggestive, but not sentimental. His production of 
separate social cases, a social microcosm, which shows 
again and again the mixture of selfishness and general 
sentiment in Yorick’s social motives and the pleasure he 
radiates by practicing them, suggests a hard empirical 
argument in their favor. None of us can ever have apurely 




















unselfish social sentiment; nor can we know anyone so 


well that general sentiment will become dispensable. 
Yorick is, of course, absurd in his ready expression of 
sentiment so general and so mixed, but his is an absurdity 
which only Smelfungus and Mundungus, who never look to 
the left or right, can totally avoid; and it has wonderful 
compensations in public pleasure and private reminiscence. 
Through the brief social adventures of the laughable but 
engaging Yorick, Sterne suggests that if we would enjoy 
the pleasures of society we must practice such sentiments 
of friendliness and fellow feeling as we have whenever we 
can. Microfilm $3.15; Xerox $10.80. 242 pages. 
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This study analyzes the role played by the crowd in 
the Italian novel of the Romantic Period. The first group 
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of novels considered includes such early imitations of Sir 
Walter Scott as Davide Bertolotti’s La Calata degli Ungheri 
in Italia (1823), Defendente Sacchi’s two works La Pianta 
dei Sospiri (1824) and I Lambertazzi e i Geremei, o le 
fazioni di Bologna nel secolo XI111 (1830), and Carlo Varese’s 
novels Sibilla Odaleta, episodio delle guerre in Italia, alla 
fine del secolo XV (1827), and Preziosa di Sanluri, ossia 

i Montanari Sardi (1832). 

The central part of the study is devoted to Alessandro 
Manzoni’s I Promessi Sposi (1827). Manzoni was the first 
author to discover the potentialities of the crowd as a new 
element in the novel and to turn the passive groups of peo- 
ple found in the background of earlier novels into a pro- 
tagonist with its own character, development, and destiny. 

Novelists after Manzoni include: Tommaso Grossi, 
author of Marco Visconti (1834), Cesare Cantu, author of 
Margherita Pusterla (1838), Francesco Domenico Guer- 
razzi, author of L’Assedio di Firenze (1836), Niccold Tom- 
maseo, who wrote Il Duca d’Atene (1837) and Massimo 
D’Azeglio, remembered for his Niccolo de’ Lapi (1841). 

In their novels the crowd is closely associated with Italian 
political aspirations during the Risorgimento. 

In Ippolito Nievo’s Le Confessioni di un Italiano (1867), 
the crowd has a new structure and a new ideal. It has 
absorbed the spirit of the age and the idea of representa- 
tive government. 

The introduction to the thesis contains an account of 
Ugo Foscolo’s Le Ultime Lettere di Jacopo Ortis (1787), 
the first Italian novel to deal with contemporary events 
and to bind the destiny of an individual to the destiny of 
the nation, and of Vincenzo Cuoco’s Saggio Storico sulla 
Rivoluzione Napoletana del 1799, one of the many attempts 
to make Italians conscious of their cultural heritage. 
Italian novelists based their identification with the Risorgi- 
mento and their interest in their common past upon these 
early works and upon the example of Sir Walter Scott. 
However, while Scott portrayed the past as a remote world 
without present implications, Italian writers found in it 
examples analogous to contemporary conditions that could 
be employed to promote national ideals. 

As the problem of national independence became more 
pressing, the historical novel concentrated chiefly on the 
elaboration of three major patriotic themes: 




































































1. Freedom from foreign domination. 

2. Abolition of domestic strife caused by factious 
political feuds. 

3. The overthrow of tyrannical rulers. 


Finding that the people themselves were indifferent to 
national independence, novelists described and represented 
the actions, the failures and successes, the sorrows and 
joys of a people in past epochs, in order to give timely 
warning to contemporary Italians. Thus it was that, para- 
doxically, the people, who had played no major role in the 
political events of their country, became a leading element 
in the Italian novel and that the presentation of the crowd 
emerged as an original Italian contribution to literature. 

The various types of crowd analyzed in the selected 
novels have a living personality. As an organ of supersti- 
tion they reveal the credulity, the doubts, and the fears of 
an ignorant mass; as a political force they show the power 
which they could wield had they the desire to do so; asa 
moral and religious force they point the way, through love 
and suffering, toward a better understanding of mankind. 





It is this triple political, moral, and religious aspect of 
the crowd that forms the main subject of this thesis. 
Microfilm $3.55; Xerox $12.00. 273 pages. 
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This is a collection of thirty-eight poems written ona 
variety of themes. 
Microfilm $2.00; Xerox $3.00. 57 pages. 
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1865-1900: A DISCREPANCY BETWEEN 
IMAGE AND REALITY 
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State University of Iowa, 1958 


Chairman: Professor Alexander C, Kern 


This study of the successful American business man 
in the post-Civil War period consists of three main sec- 
tions: the business man as a popular cultural image; the 
business man in reality; and an analysis of the factors 
producing the discrepancy between the two. 

The prominent characteristics of the image have been 
drawn from five sources: the novels of Horatio Alger; 
the textbooks of Willima Holmes McGuffey; the “success” 
books of the period; the autobiographies and writings of 
successful men of the time; and the literature of the post- 
Civil War era. In each area the study attempts to identify 
the traits which were held to be ideally suited to business 
success. In nearly every case those appear as personality 
or character traits, such as honesty, industriousness, 
thrift, perseverance, and courage. At no time is luck or 
coincidence conceded to have any part in success. 

The examination of the actual business men and prac- 
tices of the period is also based on five areas: the activ- 
ities of prominent business men; the financial fraud and 
manipulation; the political graft and corruption; the origin 
and backgrounds of American business men; and the liter- 
ary critique of reality. The aspects of the American busi- 
ness man revealed here differ quite radically from those 
of the image. 

The analysis of the discrepancy is based on the princi- 
ple of cultural lag--that is, the image which contained 
many factors of the earlier agrarian economy tended to 
remain relatively unchanged, whereas the economic, social, 
and political conditions were quite radically affected by 
the increasing industrialism after the Civil War. The 
various factors producing this lag are identified, and their 
particular effects discussed. 
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The conclusion of the study points out that this discrep- 
ancy began disappearing after 1900. The image lost much 
of its idealism; the actual business practices and condi- 
tions improved; and by World War I the image and reality 
were more nearly alike. 

Microfilm $4.80; Xerox $16.20; 376 pages. 
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Histories of the French Academy before d’Alembert’s 
are briefly discussed, the reasons for writing them exam- 
ined, and their contents noted. D’Alembert’s possible 
reasons for undertaking his history are analyzed, and the 
length of time it took him to compose his work is deter- 
mined. There follows a discussion of the form, style, 
sources and contents of the Histoire des membres de 
l’Académie francaise. From the Histoire, a threefold 
portrait of d’Alembert the Academician, the literary the- 
orist and the philosophe is derived. 

As Academician, d’Alembert shows himself to be jeal- 
ous of the prestige and honor of the Academy. He would 
prefer that all its members be men of letters but, since 
this is impossible, he is willing to admit, in small num- 
bers, those who can use their influence in favor of the 
Academy and of letters. 

As a literary theorist, d’Alembert examines and dis- 
cusses the most popular prose and poetic genres. He 
holds tragedy and comedy in highest esteem, classing the 
then developing tragédie bourgeoise as a lesser art form. 
To the novel, d’Alembert devotes little space. 

As a philosophe, d’Alembert judges human institutions 
by the twin yardstick of utilitarianism and humanitarian- 
ism. Most of his criticism is reserved for the religious 
practices of his day. He believes that the application of 
reason, rather than faith or blind obedience, to an evalua- 
tion and amelioration of established institutions must 
result in the greater happiness of mankind. 

The Histoire des membres de 1’Académie francaise, 
d’Alembert’s longest belletristic work, is evidence of 
d’Alembert’s firm commitment to the ideas of the Enlight- 
enment. Microfilm $3.20; Xerox $11.00. 247 pages. 























WILLIAM BUTLER YEATS: THE MATURE STYLE 
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An examination of the style of Yeats’s mature poetry 
demonstrates that its strong base of traditionalism is 





modified and transformed by technical impulses distinc- 
tively modern. This combination of modern and traditional 
is a hall mark of the Yeatsian style, and may be seen in 
every aspect of it. 

Yeats’s language depends heavily upon adjectives and 
proper names, and often uses a conventional diction in- 
herited from the romantic tradition, as well as exotic, 
formal, and colloquial words; its many disparate elements 
fuse into a medium which modulates between the informal 
casualness of speech and the rhetorical grandeur of the 
high style. The conventional diction of many poems is 
balanced by devices of structural composition which endow 
those poems with a power not resident in the words them- 
selves. 

Recurrent images in the poetry, despite their presumed 
dependence on A Vision, employ traditional connotations 
modified from one poetic context to another and meaningful 
without reference to any recondite source. Difficulties of 
interpretation which arise from such oblique and heavily 
imagistic poems as “Byzantium” have their source not in 
private significances attaching to the images, but in the 
nature of the oblique poem, which substitutes the logic of 
image for the logic of discourse. 

Yeats exploits the verse forms of English poetic tradi- 
tion: ottava rima, various forms of the quatrain and the 
ballad, sonnets, and schemes imitated from such poets as 
Donne and Cowley. His rhythm reveals two prosodic pat- 
terns, one of conventional meters, the other of non- 
metered, stressed intervals; between these two prosodic 
norms the poems stand in ranged degrees, the most char- 
acteristic rhythm being a mean between these norms estab- 
lished by a strong counterpoint of metrical pattern. 

The syntax of Yeats’s poetry accounts in large part for 
its rhythm, as for its distinctive style, by many rhetorical 
devices of suspension, interruptions, questions, and heavily 
repetitive structures. These devices, characteristic of the 
meditative verse, give it the appearance of a “direct” or 
discursive style; yet analysis of the long poems reveals 
that the discursive pattern does not articulate the total 
thematic significance. Rather, the structure of the long 
poem in Yeats is one of dual and complementary modes, 
the discursive and the imagistic, each of which illuminates 
the other. These two principles of structure, found sepa- 
rately in many poems, unite in the long meditative poems 
to create their peculiar combination of surface simplicity 
and inner complexity. 

The organic interrelation of all the different aspects of 
the mature style--diction, imagery, versification, syntax, 
and structure--is evident from an examination of “Byzan- 
tium” and “The Tower,” which disclose to stylistic analy- 
sis the power and range of the achieved style in Yeats’s 
work, and its harmonious balance of personal and formal, 
modern and traditional, elements. 

Microfilm $3.35; Xerox $11.40. 258 pages. 
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Contrary to the traditional opinion that Lafcadio Hearn 
was a marginal figure in our literary history, the present 
study attempts to reconsider him in the light of his cul- 
tural environment; in other words, to determine how in- 
tensely he participated in the collective experience of his 
own generation, thereby partaking of modern thought as 
well. Although this research makes much use of the es- 
tablished facts of his life, it is by no means a biographical 
account; it is basically a critical examination of Hearn in 
his entirety, or at least in regard to the three major as- 
pects of art, criticism, and philosophy. 

Like many other writers, Hearn began his literary 
career by way of translation. In this literary debut Hearn 
was important: first as an introducer of French literature, 
especially French Naturalism into America; second as a 
theorist of prose translation; third as an advocate of world 
literature; fourth as a realizer of the Greek fable of Sal- 
macis and Hermaphroditus. The immediate significance 
of his translation as art is, however, that those French 
masters, Romantic and Realist, fostered Hearn’s ambition 
to create his own style, “English in Latin attire.” In this 
connection it may be well to remember that he eventually 
became an artist of more than one style, in spite of the 
common impression of the so-called Hearnesque style. 

Hearn’s art covers three major genres: travel litera- 
ture in the joint tradition of French exoticism and the 
English philosophic voyage; ghost stories after the fashion 
of Poe, Hawthorne, James, and Stevenson, -- but upon his 
own foundation of Evolutionism and Buddhism; and ro- 
mances like those of Stevenson, James, Conrad, Kipling, 
and other modern romancers. 
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A CODE FOR THE 
CATALOGING OF PERSIAN PUBLICATIONS 


(L. C. Card No. Mic 58-2714) 


Nasser Sharify, D.L.S. 
Columbia University, 1958 


There are many libraries in Iran and elsewhere which 
hold publications in Persian language. There is, in Iran, 
no adequate code for cataloging these materials. The 
existing codes elsewhere for cataloging Persian publica- 
tions are inadequate for the purpose of making these mate- 
rials available to prospective users. The following points 
are observed in the existing codes: (1) the variety of their 
method of procedure; (2) the lack of comprehensiveness 
of their scope; (3) the lack of sufficient detail in descrip- 
tion; (4) the lack of precision and clarity of style; and 
(5) unsoundness of the principles upon which existing codes 
have been constructed. 








Despite his modest intention Hearn seems to have be- 
come a competent critic during his two-decade-long period 
of journalistic endeavor in America. Through his whole- 
hearted commitment to some of the central issues on the 
American scene during the 1880’s, such as journalism and 
periodical literature, the local color movement, Southern- 
ism, and AEstheticism, he came to play a role significant 
though hitherto unheeded, in the formation of modern 
American literature. As in the case of his ghost stories, 
and his other genres, Evolutionism, with its doctrine of 
organic memory, became the basis of his aesthetic thought, 
originally nurtured by Poe, Baudelaire, and Gautier, which 
is similar in many respects to that of Proust. Moreover, 
all his Japanese lectures, no matter how wrong-headed on 
occasion, are manifestations of his honest effort to com- 
bine literary history and criticism. In this sense his 
lectures, together with his American articles, indicate 
his aspiration, larger than that of Goethe, toward a world 
literature. 

If the re-evaluation of the relationship between life and 
art is the basis theme of Hearn the critic, the unification 
of all those disconcerting multiciplicities peculiar to the 
modern world is the ultimate concern of Hearn the thinker, 
as is evident in his labored fusion of various cultural ele- 
ments, Northern and Southern, Eastern and Western. As 
a consequence there is the meeting of Evolutionism and 
Buddhism, which enabled him to envision a world philoso- 
phy upon which to found his world society in the form of 
utopia. In his scheme of thought the contrast between the 
East and the West is essentially an allegory which simply 
points to the necessity of enlarging man’s potentiality to 
the fullest extent. 

Lafcadio Hearn is original in that he is an artist of life 
that is, with him, life, like art, is something to be com- 
pleted and perfected into one whole. Within the given 
milieu, his exoticism, both spatial and temporal, is thus 
his own version of a man’s voyage in search of his inner 
self, Microfilm $4.75; Xerox $16.00. 371 pages. 


SCIENCE 


The present study attempts to provide rules for entry, 
descriptive cataloging rules, and a transliteration scheme, 
accompanied by rules for application, for cataloging Per- 
sian publications in the following groups of institutions: 

(1) libraries in the United States which hold Persian col- 
lections; (2) libraries in Iran; (3) libraries in Asian coun- 
tries, among them Afghanistan and Pakistan (where Per- 
sian is one of the languages in popular use), and generally 
in the Middle Eastern countries; (4) libraries in European 
countries and other Western countries which have Persian 
collections; and (5) Iranian publishing houses. It is the 
hope of the author that Iranian publishers will find this 
code a practical guide to the arrangement and content of 
the title pages. He also anticipates that eventually they 
will adopt the practice of “cataloging at the source”; that 
is, of pre-publication cataloging of new books, making it pos- 
sible to obtain within the book a printed catalog card for it. 

The study comprises four parts including eight chapters, 
an appendix and a bibliography: 
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1. “Persian Transliteration for Library Purposes” 
(Chap. III). This includes a table of Persian translitera- 
tion and rules of application. The principle followed is the 
letter-by-letter transliteration, taking into consideration 
the phonetic value of letters employed to write the original 
language in choosing among the letters employed to write 
the language into which the transliteration is made. The 
principle of reversibility is also kept in view as far as 
feasible and desirable. This chapter is preceded by a 
chapter (Chap. II on background considerations relating 
to transliteration which includes a bibliographical survey 
of the existing literature on Persian transliteration. 

2. “Cataloging Rules for Entry” (Chap. VI). In the 
construction of the proposed rules the following basic 
principles have been followed: (a) the entry of the personal 
names is to be made under the distinctive element of the 
name or under the element by which the individual is most 
often referred to in literature and reference works; (b) the 
Same individual is always entered in the catalog under the 
same form of name, and conversely no two individuals are 
entered in the catalog under identical forms of headings. 
This chapter is preceded by two chapters entitled “Critical 
Analysis of Existing Codes” (Chap. IV) which includes 41 
codes issued by 23 countries, and “Review of Iranian Per- 
sonal Names” (Chap. V). 

3. “Cataloging Rules for Description” (Chap. VIII). 
The principles used in constructing the descriptive cata- 
loging rules are based on the assumption that the reader 
who wishes to read a book in Persian will equally be able 
to read the catalog card in Persian. The principles are 
as follows: (a) catalog Persian materials in the original 
language; give information in transliteration, in the Eng- 
lish language, and in Western Arabic numerals whenever 
necessary for the use and handling of the materials in 
libraries in the United States and other English-speaking 
countries; (b) the duplication of information on a card is 
avoided, as long as it does not conflict with the first prin- 
ciple. This chapter is preceded by a chapter devoted to 
general bibliographical questions which are related to 
descripti-’e cataloging (Chap. VII). 

4. “Aids to Catalogers for the Establishment of En- 
tries”, covering catalogs for Persian materials in various 
countries. This list, which constitutes the Appendix, is 
followed by a bibliography of works used in the study. 
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RELATIONSHIP OF COLLEGE INSTRUCTION 
TO LIBRARIES IN 72 LIBREAL ARTS COLLEGES 


(L. C. Card No. Mic 58-5658) 


Joseph Nathaniel Whitten, Ed.D. 
New York University, 1958 


Chairman: Professor Alonzo F, Myers 


Through experience, consultation with other college 
librarians, and reading in the literature it has been found 
that college libraries, to a considerable extent either have 
not functioned or become aware of ways and means through 
which their services might become wholly integrated with 
the educational program of a liberal arts college. The 
purpose of this study is to describe how a library may be- 
come increasingly an integral and functional part of the 
academic program and planning of the college with which 
it is associated. 


Method 

One hundred and twenty-five head librarians from ac- 
credited colleges in the United States were invited to par- 
ticipate in a study to analyze the teaching responsibility 
of college librarians. Of this number, seventy-two librar- 
ians indicated the desire to participate. Twenty-eight 
responded by means of a questionnaire and forty-four li- 
brarians received the writer to discuss, at some length, 
the teaching and educational practices, implications and 
hopes of their libraries. Among the seventy-two colleges 
included in the study there were fifty-three administrators 
and fifty-three individuals from the teaching staffs who 
agreed to respond to questions pertaining to the teaching 
function of a college library, and the relationship of a col- 
lege library to the classroom teacher. Twenty-five ex- 
perts in college teaching, college administration, and li- 
brarianship were asked to respond to questions on the 
educational responsibility of the college library. This 
latter group, which composes a Board of Authorities, has 
provided statements relative to the various factors with 
which a college librarian might work in the educational 
process. Responses from librarians, administrators, and 
faculty members have been examined in relationship to 
responses from the Authorities. 





Conclusions 








Instructional service is an essential part of the function 
of the college library. The librarian, in his professional 
responsibility for initiating students into the use of the 
library, assumes an actively instructional role. His basic 
claim to pedagogical responsibility is in the practice of his 
profession as librarian, and in this study the majority 
opinion of college librarians, administrators, and faculty 
members reflects recognition of this responsibility. 

Librarians have not fully realized the extent to which 
they may become engaged in instructional procedures. 
However, according to reports there are several exceptions 
to this generalization. Administrators, faculty members, 
and the Board of Authorities have consistently favored the 
librarian’s participation in most academic and instructional 
matters which are related to a liberal arts college. Evi- 
dence shows that the college librarian has underrated the 
possibilities available to him to develop a solid and com- 
plete program which is entirely integrated into collegiate 
educational processes. 

Although there may be a high degree of competence 
already evident among library personnel, it is the librar- 
ian’s responsibility and obligation to relate his work in a 
positive and definite manner to the instructional process 
of his college. With the receptive attitude found especially 
among the administrators, the librarian cannot affort to 
overlook any possibility for extending his instructional and 
educational responsibilities. 

Rather than be concerned about his rank and status, the 
librarian should prove his instructional competence by 
participating in teaching through the various ways which 
have been described. It is the librarian who can definitely 
prove that his program is instructional in nature; that it 
stands on the level of college teaching; and that itis a 
major and necessary support to the teaching process. If 
the college librarian assumes the obligations and responsi- 
bilities which are incumbent upon the teaching faculty, his 
rights relative to status including salary, benefits, and 
recognition are likely to be forthcoming at a college where 
interest is placed upon superior educational experiences 
for the students attending. 
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CONTINUOUS COLLECTIONS 
OF HIGHER DIMENSIONAL HEREDITARILY 
INDECOMPOSABLE CONTINUA 


(L. C. Card No. Mic 58-7462) 


Morton Brown, Ph.D. 
The University of Wisconsin, 1958 


A hereditarily indecomposable continuum is a closed 
and connected set having the property that no subcontinuum 
is the union of two of its proper subcontinua. It has been 
known for some time that in Euclidean N-dimensional 
space there exist (N-1) dimensional hereditarily indecom- 
posable continua which irreducibly separate the origin 
from infinity. This latter property is also enjoyed by cer- 
tain N-1 dimensional spheres. 

As it is obvious that Euclidean N space with the origin 
deleted can be expressed as the union of a continuous col- 
lection of N-1 dimensional spheres, each separating the 
origin from infinity, one might conjecture that the same 
situation occurs in the case of N-1 dimensional hereditar- 
ily indecomposable continua which irreducibly separate 
the origin from infinity. The purpose of this paper is to 
prove that such a conjecture is correct. 
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ON THE ASYMPTOTIC DISTRIBUTION 
OF THE EIGENVALUES FOR THE LOWER PART 
OF THE SCHRODINGER OPERATOR SPECTRUM 


(L. C. Card No. Mic 58-7352) 
Colin Whitcomb Clark, Ph.D. 
University of Washington, 1958 
Consider the eigenvalue problem - Au(x) + V(x)u(x) 
= Au(x), xe E,, u(x)eL2(E,,). For N(A) = By <y 1, the 
number of eigenvalues less than or equal to A, the formula 


N(A) ~ [(2 V7)" T (5 + I] f 
V(x) SA 


[A-V(x)]/du (x) 


has been established to Titchmarsh, Ray and others, under 
various assumptions on V(x), all of which assume V(x) — 00 
as |xl~0oo. In the present paper, we show that the formula 
can remain valid for A < 0 if V(x) +0 as|xi-~o. 

In particular, the formula is established for functions 
V(x) which satisfy the following conditions. 


(1) V(x) is continuously differentiable over xeE,, with the 
exception of a finite number of points ,x,...,,,x. 


(2) (a) For some Ry > 0, V(x) satisfies over x-;,x =R, 
for each k: 


(i) when n 2.3, V(x) 2 a-8|x-;x| 7" with B < (n-2)?/4 


(ii) when n = 2, V(x) 2 a-B|x-,x| ~(1InA/|x-,xl)~ 
with 8 < 1/4, A>R, 


(iii) when n = 1, V(x) = a-8|x-,x|~ with B < 1/4. 





(b) For R 2 max|;,xj, 
(i) when n § 3, Six <R! V(x)" de dun(x) < 


(ii) when n >3, he -<R | V(x) ai Fan (x) < O, 
for some a > 0. 


(3) V(x) = Vo(x) + 0(|x!~*), where Vo (x) is radial over 
|x| 2 R, for some R,, and q(r) = [Vo (x)] satis- 
fies, for r = R,: 
(a) q(r) is five times —- differentiable 
(b) M,r7? < |q(k) (r)/q(k-») (r)| < M,r~ for 
k = 1,2,3,4,5, for some pos: itive real M,, M., and 


in particular a’ (r)/q(r)| < 2r7" and |q” (r)/q’(r)| 
= 3r- 


|Ix/=r 


(c) (i) when n 2 2, M,r-@- 77) < |q(r)| 
some positive real M,, 


2-1 2 y > (2-n)/[1 + n?/{4(n-1)n + 4}] 
(ii) when n= 1, |q(r)f* = o(r?) as r— 00, and 
i —" r~|q(r) | “Y/2dr < oo, 


< M,r”, for 
M,, where 


The assumption (2) ensures the existence of a self- 
adjoint extension for the operator - A + V, as well as the 
discreteness of its spectrum below A = 0. The assumption 
(3) is used especially to derive the asymptotic formula. 
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THE REPRESENTATION PROBLEM FOR SURFACES 
(L. C. Card No. Mic 58-7200) 


Miles Sanford Edwards, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


For definitions and concepts relating to surface area 
theory, the book, Length and Area, by T. Rado,’ was used 
as a general reference. The term surface refers to a sur- 
face of the type of the 2-cell.’ 

Let 








(1) T: x = x(u,v), y = y(u,v), z = z(u,v), (u,v) €Q, 


be a continuous mapping from the unit square Q: 0 <u <1, 
0 <v <1 into Euclidean xyz-space E;. We are concerned 
with the following properties for such a mapping. 

a) The first partial derivatives xy, Xv, Yu, Yv» Zu, Zv 
exist almost everywhere and are summable with their 
squares on Q. 

b) xy +¥g +2 =Xy + Vy + Zys XuXy + YuYv + Zu2y 
= 0 almost dy *2n 7%) yr Q. oe res . 

c) The functions x(u, v), y(u,v), z(u,v) are ACT (abso- 
lutely continuous in the Tonelli sense). 3 

d) The ordinary Jacobians exist almost everywhere and 
are summable on Q, and the Lebesgue area A(T) of the 
surface represented by T is given by the formula: 
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dudv. 

















Let S be any surface of finite Lebesgue area. There is 
then the problem of determining whether a representation 
(1) of S exists for which a) and d) are satisfied as the rep- 
resentation problem. An affirmative answer has been 
given by L. Cesari,*»® who proves that S always admits of a 
representation (1) for which a), b), and d) hold. The main 
purpose of the dissertation is to give a more direct proof 
of this result (Theorem A) and one that perhaps lends itself 
better to existing literature on the subject in this country. 
This proof (unlike Cesari’s) makes use of so-called 
middle-space topology and cyclic additivity theorems. A 
representation satisfying a), b), and c) is called general- 
ized conformal, and d) is satisfied for such a representa- 
tion. C. B. Morrey® has shown that every non-degenerate 
surface of finite Lebesgue area admits of a generalized 
conformal representation. The dissertation also makes 
use of this result in a weaker form (see Theorem 1). 

E. J. Mickle’ has given an example of a surface of fi- 
nite Lebesgue area having no representation (1) which sat- 
isfies c), or even c) with ACT replaced by BVT (bounded 
variation in the Tonelli sense), so that Morrey’s result 




















cannot be extended to the general case. However, Cesari*® 


has proved that S always admits of a representation (1) 
satisfying a), b), d), and the condition: 


c*) The functions x(u,v), y(u,v), z(u,v) are ACT ona 
closed set’ F inQ, 


and for which the formula in d) holds with Q replaced by F. 
Theorem A is used-to prove this stronger result (Theo- 
rem B). 

‘If, for a given surface, any one of the three types of 
representations discussed above exists, then a similar 
representation from the unit disk K: u’ + v* < 1 exists, and 
conversely. This is mentioned since it is convenient to 
work with representations from K in proving Theorem A, 
while it is convenient to work with representations from Q 
in proving Theorem B. ed 





SUMMARY 


In the uv-plane, the notation of complex numbers w = u 
+ iv is used. The symbol K denotes the unit disk| w| < <1; R 
denotes a simply-connected Jordan region; and R° denotes 
R minus the boundary of R. T(R) denotes the class of all 
continuous mappings 


T: x = x(u,v), y = y(u,v), z = z(u,v), u + iv = weR, 


from R into E; for which the Lebesgue area A(T) of T is 
finite. 

A mapping TeéT(R) is said to be conformal at a point 
weR° if the partial derivatives Xu» Xv» Yuo Yv> Zw Zy all 
exist and the equations in b) hold at the I point. At “puch a 
point the integrand in d) reduces to x2 + y2 +z?, and 


J(w,T) = xq + Yo +o, 


For a measurable set E in 1 R, T is said to be almost con- 
formal on E if T is conformal ‘at almost every point of E 
and J(w,T) i is summable on E. 

A (finite or infinite) sequence of disks k,, kz,... 








in the 





uv-plane is said to satisfy condition 7, if there is a set E, 
on the u-axis and a set Ey on the v-axis such that the lin= 
ear measure of E,, and of E, is zero, and if X is any line 
parallel to the u-axis with dE, = 0 or parallel to the v- 
axis with \ E,, = 0, then A intersects at most a finite num- 
ber of the disks k,, k,,... . A sequence of open disks k’, 
k>,... is said to satisfy condition 7, if the sequence of 
disks k,, K2,... satisfies condition 7,. A set U is said to 
satisfy condition 1, if U is the union of open disks satisfy- 
ing condition 7). ei 

LEMMA 1. Let F be a closed set in a disk k such that 
k - F satisfies condition 1), and let T, T* be mappings in 
T(k) such that T* = Ton F. Then if T is almost conformal 
on F, T* is almost conformal on F and J(w,T*) = J(w,T) al- 
most everywhere on F. 

Let Te T(R), T* e T(R*) where R, R* are simply-con- 
nected Jordan regions in the uv-plane. The mappings T 
and T* are called Fréchet equivalent, in symbols T ~ T*, 
if for each € > 0 there is a homeomorphism he(w) from R 
onto R* such that| T(w) - T*he(w)|< efor weR. If he(w) 
can be chosen as a poSitive (i.e., sense-preserving) homeo- 
morphism for each €, then T and T* are called positively 
Fréchet equivalent, in symbols T = T*. If T ~ T* then T 
and T* represent the same surface and A(T) = A(T*).° 

Let F be a closed set in R such that either F = Ror the 
components of R - F are open disks k}, k>,.... We calla 
TeT(R) strongly almost conformal on F ‘if T is almost con- 
formal on F and 











A(T) = S) J(w,T)dudv + z A(T|k n) , 
> n 


where the symbol T/k, denotes the mapping T operating 
from the disk k, “Denoting by | E| the Lebesgue measure 
of a measurable set E in the uv-plane, we have the follow- 
ing lemmas. 

LEMMA 2. Let F, C F,c ... be a sequence of 
closed sets in K such that K - F, satisfies condition 7, and 
| Fn|-|K!| forn—o. Let a Ts; ... be a sequence of map- 
pings in T(K) such that Tht x Pie Tati = Tn on Fy, Ty is 
almost conformal on Fh, ! a oo. > ee 3: 





A(T,,) - JJ J(w,T,,)dudv] - 0 forn- © , 
L Fy 
and T, converges uniformly on K to a TeT(K). Then T is 
strongly almost conformal on K and T x Th, ,n = 1,2,. 
LEMMA 3. Let TeT(K) and let k,, Ks, ... be a se- 


quence of disjoint disks in K° satisfying condition 1. and 
such that T is strongly almost conformal on F = K - U Kn 


For n = 1,2,. , let ky be a disk in k‘,, let Kn, Knay-- ae 


a sequence of path empty) disjoint disks in kp , and let 
TnéT(kn) be such that Th = T|ky and Tn is strongly al- 


most conformal on k n- U kyj- Then there is a T* € T(K) 
such that = 


(i) T*= T; 

(ii) T* = T on F; 
(iii) T*(k,) = T(k,) for n = 1,2,...; 
(iv) T* = T, on in, 2 ae © Ea 


(v) T* is strongly almost conformal on K-U U 
= 4 








0 7 
—P)" 
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Let Te T(R). Then’ T admits of a monotone-light fac- 
torization T=1m, m: R=M, 1; M-E,, where M (called 
the middle- ~space) is a Peano space, m is a continuous 
monotone mapping from R onto M, and 1 is a continuous 
light mapping from M into E;. We have the following re- 
sult because of Morrey.° 

THEOREM 1. Let TeT(R) be such that T admits of a 
monotone-light factorization in which the middle-space is 
a 2-cell. Then for a given simply-connected Jordan re- 
gion R* there is a T*e T(R*) such that T* = T and T* is 
strongly almost conformal (generalized conformal) on R*. 

Let M be a Peano space for which there is a continuous 
monotone mapping m from K onto M. Then each proper 
cyclic element of M is a 2-cell or 2-sphere. For a proper 
cyclic element C of M let rc denote the monotone retrac- 
tion from M onto C, and set m c=Icm. C°[m] denotes the 


set C - mc(K - K®). If C is a 2-cell, then C°[m] is C 


minus its boundary and C°[m] is independent of m. If C is 
a 2-sphere, then C°[m] is fi minus the single point m c(K 
- K°) and C°[m] depends upon m. C°[m] denotes the set 











C°[m] minus all the cut points of M lying on C°[m], and 
M°[m] denotes the union of all the sets C°[m]. The set 


M°[m] may, of course, be empty. To(K) denotes the class 
of mappings Te T(K) such that in a monotone-light factori- 
zation T = 1m, m: -K= M, |: M ~ E; of T, the middle- 
space M has at least one proper cyclic element, and for 
each proper cyclic element C of M, C’[m] is an open set 
(this property of the middle-space is independent of the 
particular monotone-light factorization chosen), 

LEMMA 4. Let TeTo(K). Then there is a sequence of 
disjoint disks k,, k2,... in K° satisfying condition 7) and a 
T*é€T(K) such that T* = T, T* is a almost con- 
formal on F = K - U Kn, and for n=1,2,..., T*|k, admits 


of a iii taahll factorization in which the middle- 
space is a 2-cell. 

THEOREM 2. Let TeTo(K). Then there is a T* €T(K) 
such that T* = T and 7° is strongly almost conformal 
on K, 

“Proof. By Lemma 4 there is a sequence of disjoint 
disks k,, k,,... in K” satisfying condition 7) and a Tf €T(K) 
such that T* = T, T* is strongly almost conformal on F 
=K- U Kh ‘and 7 THK, admits of a monotone-light factori- 


sation? in which the middle-space is a 2-cell. Let ky be 
any disk in kn, n = 1,2,. By Theorem 1 there is a 


TneT(kn) such that T, = T¢|k, and T, is strongly almost 
conformal (generalised conformal) on n Kn, n=1,2,.... By 
Lemma 3 (for the case where the disks Kyj = = 0 for n = 1,2, 

., ] = 1,2,...) there is a T* €T(K) such that T* = TS = T 
and T* is strongly almost conformal on K. 

Let f be a continuous mapping from a metric space P 
into a metric space. For a set E in P we denote by fr(E) 
the frontier of E, by w(E, f) the oscillation of f on E, and 
by w(E, f) the least upper bound of the oscillation of f on 
the components of E. 

LEMMA 5. Let TeT(K), let T = 1m, m: K =M, |: 
M ~ E; be a monotone- light factorization of T and Tet Mo 
# M be an A-set*° in M. Set mo = rom and Ty = 1 mo 
where To is the monotone retraction of M onto Mo. As- 
sume that T, €T,.(K) and for each component G ‘of M - Mo, 
fr(G)eMo[m,]. Then for € > 0 given there are disjoint 

















disks kn: | Ww - wn|< tn < 6/2", n=1,2,... in K°anda 


Tre T(K) such that es 
(i) T*= T; 

(ii) T* is strongly almost conformal on F = K - 

(iii) w(K n,T*) < G(M - Mo, 1) forn = 1,2,...; 


(iv) A(To) = S\ d(w,T*)dudv, 
F 


Let Te T(K). A closed set F in K is said to satisfy con- 
dition m(e,T) if either F = K and T is strongly almost con- 
formal on K or 


1) F=K- U kh, where kn: |w - wnl< rn, n= 1,2,... 
xs oe ais" oe eee 
are a finite or denumerable number of disjoint disks in K° 
and 2 rn < €; 
n— 
2) w(Kn , T) <e for n=1,2,...; 
3) 2 A(TIKn) <e. 
a = See 


4) T is strongly almost conformal on F. 


Using Theorem 2, Lemma 5, and a theorem on cyclic 
additivity, * we have 

LEMMA 6. Let TeT(K). Then, for e > 0, there isa 
closed set F in K and a T* * ¢ T(K) such that T™* = T and F 
satisfies condition 7(€,T*). m7 ’ 

Using Lemmas 3 and 6 we have 

LEMMA 7. Let TeT(K) and let F be a closed set in K 
that satisfies condition m(e,T). Then, for e* >0 given, 
there is a closed set F* containing F and a T*e€T(K) such 
that (i) T*= T, (ii) T* = T on F, (iii) F* satisfies con- 
dition m(e *, Ty, and (iv) | T(w) - T*(w) \<e for weK. 

THEOREM A. Let TeT(K). Then there is a T*€T(K) 
such that T* = T and T* is strongly almost conformal on K. 

Proof. By induction, using Lemmas 6 and 7, there is a 
sequence of closed sets F,c F,c ...inK and a se- 
quence of mappings Ty, ¢T(K) such that (i) Fn satisfies 
condition 7(1/2",T, ), (ii) Tn = T, (iii) Tht = Tn on F,, 
(iv) | Tn+. (w) - Taw) | < 1/22. From (i) it follows that — 


A(Tn) - \§ dw, Tn )dudv |< 1/28, 




















Fn 
and |K - Fn|<1/2=. From (iv) it follows that the se- 
quence. Tn converges uniformly on K to a T*eT(K). Then 


by Lemma 2, T*= T and T* is strongly almost conformal 
on K, 

Let Q denote the unit square 0 <u < 1,0 <v <1. For 
a mapping T: x = x(u,v), y = y(u,v), z = Sed v), u+iv= 
weQ in T(Q) we refer to x(u,v), y(u,v), z(u, ' as the coordi- 
nate functions of T. ~—T 

LEMMA 8. Let TeT(Q) be strongly almost conformal 

on Q. Then, for € > 0 given, there is a closed set F in Q 
such that (i) each point of F has irrational coordinates, — 
(ii) the coordinate functions of T are Lipschitzian, and 


hence ACT, on F, and (iii) {{ J(w,T)dudv > A(T) - ¢. 
F 
Finally, making use of Lemma 8 and Theorem A, we 
prove 


THEOREM B. Let TeT(Q). Then there is a T*€T(Q) 
and a closed set F in Q “such ‘that (i) T* = T, (ii) ’ T* is 
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strongly almost conformal on Q, (iii) the coordinate func- 
tions of T* are ACT on F, and (iv) if J(w, T*)dudv 


F 
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AN INVESTIGATION OF THE STABILITY 
OF CHANDRASEKHAR’S SOLUTION 
OF THE HEISENBERG SPECTRAL EQUATION 
OF HOMOGENEOUS ISOTROPIC TURBULENCE 


(L. C. Card No. Mic 58-5609) 


Harry Ferguson, Ph.D. 
University of Pittsburgh, 1958 


W. Heisenberg has developed a theory for determining 
the spectrum of homogeneous isotropic turbulence by 
means of an integrodifferential equation. Chandrasekhar 
has solved this equation under the condition that the spec- 
trum is self-preserving in the sense that the solution 
keeps the same form although the scales change with time. 

In the decay of turbulence the following picture de- 
velops. A first stage exists, in which a transition occurs 
from the initial energy distribution to an energy distribu- 
tion resembling that of Chandrasekhar’s except at the ori- 
gin (i.e., for low frequencies). Chandrasekhar’s distribu- 
tion is not fulfilled in a neighborhood of the origin by the 
initial distribution and there is no means of remedying this 
fallacy. Nevertheless for an intermediate time the spec- 
trum is approximated rather well by Chandrasekhar’s so- 
lution if one disregards a neighborhood of the origin. After 
some time, the energy contained in the low frequencies 
which plays an important part in preserving Chandrase- 
khar’s energy distribution is not present and the validity of 
Chandrasekhar’s solution ceases and the final stage of 
turbulence begins. 

This report investigates the stability of Chandrase- 
khar’s solution of Heisenberg’s spectral equation of turbu- 
lence with respect to small perturbations. For this pur- 
pose Heisenberg’s integrodifferential equation is 





transformed into a parabolic partial differential equation 
of the third order. This equation is then transformed to 
coordinates which are suggested by Chandrasekhar’s so- 
lution. Chandrasekhar’s solution of this equation is ob- 
tained in terms of his solution of Heisenberg’s equation. 
Next a partial differential equation is obtained for a per- 
turbation placed on this form of Chandrasekhar’s solution. 

The effect of the perturbation can be determined by 
taking the Laplace transform. This transformation re- 
places the time variable by a complex parameter s. The 
Laplace transform satisfies an inhomogeneous differential 
equation with certain boundary conditions. In order for 
Chandrasekhar’s solution to be stable it is necessary that 
the transform have no poles in its right half plane. This is 
equivalent to requiring that the homogeneous equation of 
the Laplace transform have no solutions which fulfill the 
boundary conditions when the real part of s is positive. 

The determination of the poles must be carried out nu- 
merically because of the complexity of the problem. This 
paper shows that the Laplace transform has no poles in the 
complex plane where the real part of s is greater than two 
and where |s| > So, where So is a positive number depend- 
ent on the kinematic viscosity. This is accomplished by 
showing that for every value of s in the above region no 
solution of the homogeneous equation satisfies the bound- 
ary conditions. 

The numberical value of s, is determined for several 
values of the viscosity. 
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THE ELASTICA OF ARBITRARY WIDTH 
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Adviser: Professor Fritz John 


The purpose of this investigation is to develop a tech- 
nique for determining the elastica stress and deformation 
distribution in a neighborhood of the buckling point without 
imposing any of the standard assumptions. Detailed calcu- 
lations are performed to solve for these distributions. 

Using a rectangular domain to represent the elastica, 
boundary conditions are prescribed which assign a given 
shortening in the horizontal direction due to the application 
of compressive action which maintains the loaded sides 
vertical, while the two horizontal faces remain free of 
stress. The method employed formulates the exact elas- 
ticity equations in a Lagrangian coordinate system for a 
domain with given fixed Lame constants. These equations 
consist of two sets of linear partial differential equations, 
one in terms of stresses for static cquilibrium, and the 
other in terms of deformations for compatibility. Exact 
non-linear stress-deformation relations are derived in 
terms of a strain energy function which can be chosen to 
represent the physical characteristics of the domain. The 
strain energy function employed herein was one, which for 
small deformations, reduced the stress-deformation equa- 
tions to Hooke’s law. 

The non-linear system of equations has one obvious, or 
trivial solution, representing the straight elastica which 
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has merely shortened under the action of the edge com- 
pression. Other solutions in the neighborhood of this so- 
lution are sought by altering the trivial deformations by an 
admissible variation expressed as a power series of a 
small parameter e with variable coefficients depending on 
the cartesian coordinates. Since the stresses are func- 
tions of deformation, a Taylor expansion can represent the 
corresponding change in stress at a given point due to the 
admissible variation in deformation. By grouping the Tay- 
lor expansion in ascending powers of ¢€, the series obtained 
may be considered a stress perturbation equation where 
the coefficient of (€)" is called an nt® order stress. These 
coefficients provide the stress-deformation relations for 
each order of expansion, and consist of the sum of two 
parts. The first part is the classical Hooke’s law in terms 
of deformations of that order, while the second part is non- 
linear in deformations of lower order. 

Since € is arbitrary, it is shown that each order of the 
expansion must satisfy the differential equations of equi- 
librium and compatibility separately. By expanding the 
boundary conditions as a power series in €, a complete set 
of linear partial differential equations, linear stress-de- 
formation relations, and boundary conditions, is obtained 
for each power of €. This system is reduced to ordinary 
differential equations by a Fourier expansion and then 
solved by matrix techniques. | 

The solution of zeroth order is the trivial solution pre- 
viously described. The first order expansion involves the 
solution of homogeneous matrix differential equations with 
homogeneous boundary conditions, and establishes a con- 
dition on the applied deformation for the existence of a 
non-trivial solution. This relation is a generalization of 
the Euler buckling formula for thick columns. However, 
the first order solution does not enable the determination 
of an integration constant required in the computation of 
the stresses. 

The evaluation of the unknown first order constant 
requires the inclusion of higher order terms in the series 
expansion. Since the system of equations solved at each 
step of the expansion procedure remains linear in terms 
of the highest order, and non-linear in previously com- 
puted factors of lower order, standard techniques for solv- 
ing linear differential equations are employed. However, 
the computational effort rises sharply with each additional 
order considered. In the case of the elastica, terms of 
third order were required and this proved to be a very 
laborious task. Microfilm $2.00; Xerox $4.60. 87 pages. 


ON THE SEMIGROUP STRUCTURE OF CONTINUA 
(L. C. Card No. Mic 58-7333) 


Robert Paul Hunter, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor R. J. Koch 


The purpose of this work is to examine the algebraic 
and topological structure of compact connected semi- 
groups. 

Of the utmost importance throughout is the notion of 
aposyndicity, due to F. B. Jones. A continuum § is said to 
be aposyndetic at a point x with respect to a point y if 





there is a subcontinuum of S which does not contain y and 
contains x within an open set. If p is a point of S, the set 
T(p) is defined as the set of all points x such that S is not 
aposyndetic at x with respect to p. It is well known that 
the set T(p) is a continuum. The algebraic properties of 
these sets are first studied. Of particular interest are the 
symmetric T(p) sets, which have the property that for any 
x in T(p) it is true that p is a point of T(x). For instance, 
it is shown that if S = ESE, where E denotes the set of 
idempotents, and the symmetric T(p) set separates S into 
two mutually separate sets A and B, with K, the minimal 
ideal, a subset of A, then the ideal generated by T(p) is 
contained in the closure of A. The relations of the set T(p) 
to various types of ideals are considered. Several theo- 
rems of W. M. Faucett are extended to the non-aposyndetic 
situation. Conditions under which the sets T(p) form topo- 
logical groups are obtained. The condition of symmetry, 
which is certainly necessary for the sets T(p) to form an 
upper semi-continuous decomposition, is seen with certain 
algebraic conditions to be sufficient. This is then used in 
the study of irreducible continua. As a corollary, it fol- 
lows that a continuum with zero, irreducible between two 
points, with S°=S is anarc. This includes a result of R. J. 
Koch and A. D. Wallace. The technique employed is to 
form an upper semi-continuous decomposition of sets T(p) 
into an aposyndetic continuum irreducible between two 
points which is then an arc. The hyperspace is then ex- 
amined, and from the fact that the sets T(p) each contain at 
most one idempotent, a local cross section is possible 
which is anarc. The topological structure of K, the mini- 
mal ideal of S, is then considered in detail. Conditions 
under which K is an arc or an indecomposable continuum 
are obtained. The results will generalize to continua 
which are irreducible about a finite set. 

Finally, our attention is focused upon one dimensional 
continua. It is shown that if S is an hereditarily unicoher- 
ent continuum with a unit and zero then S is arcwise con- 
nected. The technique is to show that the unique continuum 
irreducible from the zero element to the unit is a semi- 
group. It then follows from the theory on irreducible con- 
tinua that this continuum is an arc. A number of known 
theorems are immediate from this. A notion of endpoint is 
considered for such continua and found to affect consider- 
ably the algebraic structure. For instance it is shown that 
the endpoints being idempotent and commuting one with an- 
other and the existence of a zero imply S is abelian. The 
structure of hereditarily unicoherent continua is then ap- 
plied to some plane continua and continua having certain 
homogeneity properties. 
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In the first chapter of this dissertation we prove con- 
ditions under which a normal /7 -subgroup of a given group 
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is complemented by using methods similar to those em- 
ployed in finite group theory. By induction on the number 
of primes in /7 we were able to show that if A is a normal 
17 -subgroup of finite index n in G, if (n, /7 ) = 1, and if the 
Sylow subgroups of A are nilpotent and conjugate in A, then 
A is complemented in G. Another result is that if Aisa 
normal J7-subgroup of finite index n in the group G, if 

(n, 77) = 1, if any element of A with any element of G gen- 
erates a finite group, and if G/A is solvable, then A is 
en in G, and all such complements are conju- 
gate. 

By the use of the transfer we extended a theorem of G. 
Higman to include certain classes of infinite groups. We 
proved that if F is an arbitrary group containing a normal 
subgroup H and a normal /7-subgroup A of finite index n 
in H, if (n, 77) = 1, and if A, is a normal subgroup of G 
properly contained in A then A, Y, where Y is the comple- 
ment of A in H, is not normal in G, then A is complemented 
in G and all such complements are conjugate in G. 

In the second chapter we study conditions under which 
outer automorphisms of groups exist. First we study the 
stability group of a normal subgroup. By methods used in 
showing the existence of automorphisms which belong to 
the stability group of a normal subgroup, we were able to 
show the existence of outer automorphisms for the follow- 
ing classes of finite Peron: 

1. Gis of exponent p™ where gP is in G’ for some es- 
sential generator g of G. 

2. Z-2(G) contains two essential generators of G and p 
is an odd prime. 

3. The exponent of Z(M) is p™ and Z(M)CZ,-, where 
M is a normal subgroup such that GIM is cyclic of order 
i, Microfilm $2.00; Xerox $3.00. 43 pages. 


AN APPLICATION OF THE THEORY 
OF LINEAR OPERATORS IN HILBERT SPACE 
TO A PROBLEM IN POTENTIAL THEORY 


(L. C. Card No. Mic 58-7651) 


Harold Trainer Jones, Ph.D. 
Brown University, 1958 


Let C be the union of the non-intersecting contours 
C,,°°*, Cm in the plane whose interiors are disjoint, let 
Cj be the standard As naa of C; , let the domain of 
¢. j be the closed interval [s;_,, sj], and let the range of ¢. 
be Ij, j = 1, 4 where So= € Then the length of C; 
is Sj - Sj-., j= 1 ->, m. Suppose that ¢: possesses a ia 
rivative D¢ j nea satisfies a Holder condition: 


|DEjs - Dejt| < A;|s - t|9J, 


whner 4: > 0,0 <a; <1, for all s and t in [s;-,, s;], 
j=1,-°--,m. Then the function € defined by se =C ‘s for 
0=s <s,, Cs = ¢js for sj-. <s <= s;,j=2,---, m, hasa 
derivative D€ whose domain is the set of all s dean that 
0O<s <sp ands #s;,,k=1,-:--, 
Hdlder condition 


[Ds - Doét| <= Als - tl#, 


where A > 0, 0 < a = 1, for all s, t such that, for some 
j=1,---,m,s and t are in (s;_,, S;). 


m - 1, and D¢ satisfies a 





Let 
Ss 
Kt - rf ™ K(s,t) ks ds = gt 
P 5 


be the Neumann- Poincaré integral equation associated with 
the above contours, and let K,,(s,t) be the usual iterated 
kernels. Let E be the set of all ordered pairs (t,s) of num- 
bers such that t and s are in [0, s,,],t#s,t#sj;, s#S,, 
j=1,---,m. Let Q be the two-place function such that 
Q(t,s) is the minimum arc length between ¢t and ¢s. 

The following six properties are established: 

(i) K-Q*~* is bounded on E. 

(ii) (D, K)Q*"* is bounded on E. 

(iii) If ‘1-na > 0, then K,°Q* ”° is bounded on E; if 
l-na < 0, then Kyis bounded on Ey, where E, is the set 
obtained from E by removing the restriction s # t. 

(iv) If 1-(n-1)a > 0, then (D, Kn)Q® “* is bounded onE. 

(v) If q is a positive integer such that Kg is bounded 
on Eo, then for n = 1, 2, 3, ---, there is a number g, > 0 
such that for all (t+h, s) in Ey and for all (t,s) in Eo, 


IKgin(tth, 8) - Kgin(t,s)| = gnihl”®, 


where c,, = min {1, na}. 

(vi) If K, is bounded on Ep, then there is a positive 
number g such that for all (t, sth) in E, and for all (t,s) in 
.. 


IKq,, (t, sth) - Kq,, (t,s)| = gin 


where c is any number such that 0< c< a. 
Let b be some number such that b > |[€s - ¢t| for all s 
and t in [0, s,,]. From the set of all functions f for which 





fs ft log ds dt 


en? - Sm ¢°m b 

. ae a its - ttl 
exists in the sense of Lebesgue can be constructed a (com- 
plete) Hilbert space #¥ in which the operator T defined by 


Tfs = { ™K(t,s) ft dt 


0 
is completely continuous and symmetric. 
Let g be a sequence of functions such that, for some 
sequence a of numbers for whicha,? Oand_ lima, = 0, 


n—- co ~ 
Eni! = an. Suppose the terms of the sequence g satisfy a 


uniform Hdlder condition on the set E, consisting of the in- 
tervals [0, s,), (Si, S2), ---, (Sm-1, Sm]. Then lim £nS= 
n 


0 for all sin Ei. 
Since, for every f in #¥, all functions of the form Tf, 
for n = 1, 2, 3, - , Satisfy a uniform Holder condition on 


E,, it follows that lim T” fs exists for all s in E,. 
n= oO 


Moreover, if for j = 1, 
Lepsm, 


-, m, and for some integer p, 


f° 48 ds = 6.,, 


jp 
S: 
Bs 
then lim T ra is a characteristic function of T corre- 
n= co 


sponding to the characteristic value A = 1 and hence is a 
natural distribution function of the contours C,,---, C,,. 
Also lim 1/lIT"f\l’ is the electrostatic capacity of C; if 


n= 0 
Ci, ---, Cm are electrical conductors. 

This gives an iterative method for computing the natu- 
ral distribution functions and the coefficients of capacity of 
potential theory. Practical bounds for the error at each 
step are given for the case a > 1/2. 

The computation of the natural distribution function is 
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carried out for a single elliptical contour and the results 
are compared with those obtained by a classical method. 
Microfilm $2.00; Xerox $4.00. 72 pages. 


ON THE DIRICHLET PROBLEM 
FOR THE EQUATION A°U + U; = 0 


(L. C. Card No. Mic 58-3542) 


Richard Kent Juberg, Ph.D. 
University of Minnesota, 1958 


Adviser: A. N. Milgram 


The methods of potential theory are followed as, for 
example, of A. Tykhonov* and others. The first part is on 
the Dirichlet problem for the equation u,,,,, + u;= 0 on the 
space-time cylinder (0 <x <1) ® (0,T]. The second part 
deals with the Dirichlet problem for the equation A°u + u, 


9 \2 n-1 9 \? 

=0(A= t=.) + 2 (-] ) on the space-time cylinder 
o€ i=1 \O*i 

En-; 8 (0,0) @(0,T|. In each case, the problem is re- 

duced to solving a system of integral equations for the un- 

known functions involved in the assumed form of the solu- 

tion. 

In the case of the first problem, a system of four inte- 
gral equations is obtained. These equations can be paired 
so that the system is reduced to solving two pair of equa- 
tions each of the form 


oc +102) =(¥) 


where U and V are arbitrary functions from specified 
classes and u and v are the sought functions. The matrix 
operator N is composed of Volterra type integral oper- 
ators with C~@ kernels. The operator M contains integral 
operators with singular kernels of the form . 


(Constant) 
T(1/4) 





f 4(n)-(t = 7)" a, 


and 
(Constant) 
r(- 1/4) 


_ It is shown that these operators transform the classes of 
functions considered in a one-to-one manner onto each 
other and, disregarding the ‘constant’ factor in each, that 
they are inverses of each other. (The first operator is 
commonly denoted by I7 in the theory of Riemann- Liouville 
operators. It is not immediately clear that the second is 

. I-@ on the classes under consideration. However it is 
shown to be the case.) On the basis of this, the inverse of 
M can be obtained in closed form. Then, writing the equa- 
tions as 





jaeY* £9 + f [elt) - e(7)]-(t - TY ex 


BS i. 
\v]’ 
it is shown that the integral operators in NM~ have con- 


tinuous, in fact C®, kernels. Thus the equations are re- 


duced to solving a system of Volterra type integral equa- 
tions with C™ kernels. 


(I+ NM )M (Y) 





The second problem is reduced to solving a system of 
integral equations involving integral operators with singu- 
lar kernels of the nature of the aforementioned. Denoting 
the comparable operators by T, and T, , respectively, the 
equations are 


-su - T.v = U 
T.u + =v =V 


where U and V are given functions restricted to lie in 
specified classes. It is shown that T, and T, transform the 
classes onto each other and that 

%T, = > ft+ jT] 


4 
and 


T:T, = 7 (I - 3T] 
where T is an operator admitting an inverse, (I+ T)™* = T, 
where T is an integral operator. With this, the solution of 


the equations and of the problem are obtained in closed 
form. Microfilm $2.00; Xerox $5.60. 111 pages. 
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POSITIVE BASES FOR LINEAR SPACES 
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For a subset of a linear space L, let £A be the set of 
all real valued functions on A which vanish at all but a fi- 
nite number of points of A. Denote by PA the set of all 
non-negative members of #A. For A ¢ £A, let Ag be the 
value of A at a. A positive combination of A is a point of 
the form 2,¢AAq@ for’ € PA. Let pos A be the set of all 
positive combinations of A. A positively spans L iff pos A 
= L. Ais positively independent iff there does not exist an 
a e A such that a € pos(A ~- jaf). A is a positive basis for 
L iff a is positively independent and positively spans L. 

If A positively spans L then A ~ {a} linearly spans L 
for eachaeA. If A positively spans an infinite-dimen- 
sional L, B Cc A, and card B < card A, then A ~ B is line- 
arly dependent. A positively spans L iff A intersects every 
convex cone at @ whose complement is also a convex cone 
at ¢. If Sis a semispace, [V. L. Klee, Jr., The structure 
of semispaces, Math. Scand., vol. 4, 1956, pp. 54-64.| a set 
of the form {rs| r > 0, s € S} is called a cone over a semi- 
space. A positively spans L iff A intersects every cone 
Over a semispace in L. 

If A positively spans L then A contains a subset which 
is a positive basis for L provided L is finite-dimensional 
but not necessarily otherwise. 

A is a minimal positive basis for L iff there exists an 
a eA such that A ~ ja; is a linear basis for L. f Aisa 
positive basis for L then a linear subspace S C Lisa 
spanned (minimal) subspace iff A M S is a positive (mini- 
mal positive) basis for S. Davis has shown [Theory of 
positive linear dependence, Am. J. of Math., vol. 76, 1954, 
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pp. 733-746.]| if A is a positive basis for L and ae A then 
there exists a subset M of A such that pos M is a minimal 
subspace containing a. A spanned subspace is a linear 
sum of minimal subspaces, and conversely. The Charac- 
terization Theorem of Davis is generalized for arbitrary 
linear spaces. | 

If A is a positive basis for LandxeL- {¢} thena 
minimal representation of x is an element A* e€ PA such 
that x = Da¢aAqa and if x = D,¢q @,a for some ae PA 
then the number of elements of A for which aa # 0 is at 
least as large as the number for whichAa7o. If Aisa 
positive basis for L such that any two distinct minimal sub- 
spaces have only @ in common then the minimal represen- 
tation of each x € L - {¢} is unique. 
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WAVE PROPAGATION IN RING SPRINGS 
UNDER GENERAL LOADING 
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This investigation studies the propagation of waves in 
an initially stressed ring spring which is rigidly fixed at 
one end and subjected to a transient compressive force at 
the other. The initial stress results either from the com- 
pression of the spring in a housing or from the application 
of a constant load which is maintained for alltime. The 
transient load is required only to be continuous with a sin- 
gle maximum within the loading interval; possible discon- 
tinuities are allowed in the load at the ends of this interval, 
however. 

The problem is formulated mathematically by formally 
replacing the ring spring by an equivalent uniform, con- 
tinuous rod of material with a one-dimensional stress- 
strain curve corresponding to the load-deflection relation 
for the spring. Stress in the rod is interpreted as the total 
force at a section of the spring. Using this analogy, the 
one-dimensional continuum theory of the propagation of 
stress waves is employed in a dimensionless form. The 
governing relations developed for the various types of wave 
motion are three hyperbolic systems of partial differential 
equations for the stress and velocity of the rod sections. 
These equations, with appropriate initial and boundary con- 
ditions, are solved using the method of characteristics. 

Methods of solution are developed for the various com- 
binations of initial stress, stress-strain relation, and ap- 
plied load. Particular emphasis is given to the case of 
continuous loading. The stress and velocity distributions 
in the various wave regions are found subject to the condi- 
tion that the solutions be appropriately matched along the 
boundaries or wave fronts. If the wave fronts are stress 
shocks initiated by discontinuities in the boundary condi- 
tions, they are known a priori. Usually, however, these 
boundaries are unknown and must be determined with the 
solution. Conditions for their determination are obtained 
from the requirement that they be first order discontinui- 
ties in the field of solution, across which the variables are 
continuous but their derivatives are discontinuous. 
Methods of analyzing the various wave reflections and in- 
teractions are then considered. 





Relations are presented by means of which the energy 
dissipated by the spring in cycles of loading and unloading 
may be calculated. This energy dissipation is estimated 
along with the stress and velocity solutions in order that 
the solution can be terminated at the desired stage. 

To illustrate the application of the various procedures, 
an example is considered in which a spring is subjected to 
a triangular pulse of load. Two cases are considered: the 
initial stress in the spring is either zero, or it has a mag- 
nitude equal to one-tenth of the maximum load. An explicit 
analytic solution is obtained as far as possible, which is 
then continued by-numerical methods. It is found that the 
initial stress has only a relatively small influence on the 
initial wave development which dissipates the major por- 
tion of the input energy. The maximum stresses occur 
near the ends of the spring with the consequence that most 
of the energy is dissipated by these end regions. 

The methods developed for this analysis of the wave 
motion in a ring spring are applicable to the study of one- 
dimensional wave propagation induced by arbitrary tran- 
sient loading in materials with piece-wise linear stress- 
strain relations of a quite general type. 
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A problem of practical significance is that of estimating 
the mean value function of an Ornstein-Uhlenbeck sto- 
chastic process. Let 


Yt = Xt + f(t) 


where x; is an Ornstein-Uhlenbeck Process (O.U.P.) and 
f(t) is a real valued function of the form 


f(t) = kipi(t) + kopo(t) + +--+ + ks g (t) 


where j(t) (i= 1, 2, ..., s) are differentiable functions of 
t on the interval [0,T]. H. B. Mann’ has developed two dif- 
ferent estimates for the parameters kj of the mean value 
function. Both of these estimates are based on a single ob- 
servation of the process in an interval [0,T]. Certain prop- 
erties of these estimates are studied in this dissertation. 

It is shown that the estimates based on the principle of 
maximum likelihood are best unbiased linear estimates. 
The estimates based on the procedure of least squares are 
then compared with the maximum likelihood estimates, and 
it is shown that for large values of T and for fitting poly- 
nomials or trigonometric polynomials, the least square 
estimates are as efficient as the maximum likelihood esti- 
mates. This is of importance since the frictional constant 
of the O.U.P. will rarely be known, while the least square 
estimates can be easily obtained without such knowledge. 

Investigations of a process related to the O.U.P. are 
made. It is shown that many of the properties of the O.U.P. 
are shared by this process. 
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FIXED POINTS OF THE CIRCLE GROUP 
ACTING ON A COHOMOLOGY SPHERE 
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. The m-classifying spaces and their cohomology groups 
for S’ and S° are computed. 


. Let B be an m-classifying space for a locally compact 
Hausdorff group G, and let ¢: X — Y be a fibre space 
with fibre G. From a standard spectral sequence (of 
vector spaces) associated with this space the author de- 
rives another one (E,) with 


EP) = HP(B; H4(X)) 


t = P.q 
H'(Y) oo EP: 

. The main theorem is proven: 
Suppose S*(i=1,3) acts on a finite dimensional metric 
space X having the cohomology of an n-sphere. If S’. 
acts freely on X-F then the set F of fixed points of S* 
in X has the cohomology of an (n-k)-sphere, where k is 
a multiple of i+1 and 0 = k < n+l. 


for t<m. 


. Suppose S' acts on a compact finite dimensional metric 
space X having the cohomology of an n-sphere. If X is 
a homology manifold then the set of fixed points F of S' 
in X has the cohomology of an (n-k)-sphere, k even and 
O= ks n+l. 


. Suppose a finite metabelian group G acts on a locally 
compact Hausdorff space X. If G acts trivially on H(X) 
then X and X/G have the same cohomology. (The co- 
homology is that of Alexander-Cech with compact sup- 
ports; the coefficient group is any field in which divi- 
sion by the order of G is possible.) 
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The rapid development of high-speed computers in the 
last decade has resulted in the employment of new number 
languages, languages which are tailored to the mechanical 
capabilities of these new intellectual aids. This disserta- 
tion is a study of the mathematical bases of many such 





languages, including most of those used in computing ma- 
chines. This class is obtained by generalizing the cusom- 
ary denary number-representation in three ways. The 
base, instead of being a positive integer greater than one, 
becomes an infinite sequence of integers; the weight of a 
digit in the nt? column (n 2 0) becoming the product of the 
first n integers in the sequence. The integral values oc- 
curring in the sequence are not required to be greater than 
one; they may be any integer whatever, positive, negative, 
or zero. Finally, the permissible digit values for the nth 
column, instead of being an interval of integers from 0 to 
|8,| - 1, inclusive, where £, is the value of the base in the 
nth column, may be any complete system of residues mod- 
ulo 8,,. This set of residues is denoted by R py. 

Given a pair of parameter sequences {£,}, {R,}, re- 
lated in the way just described, each integer, i, will map 

oo 
into some sequence in X R,, if we apply the following re- 
n= 

cursive algorism, which is obviously determined by the 
parameter sequences £,R: 


i = Ug 
fun - Ry(un)} 5 (Bn, # 0), 


0 (By = 0) : 
d, = R,,(u py) : 


Uni = 


where R,is the mapping which carries an integer into its 
residue-class image in the complete system of residues 

Ry. The sequence uy is the remainder sequence. {dn} is 
the image sequence of i which we wished to define. Such 
a mapping, from the set of integers (positive, negative, or 


oo 
zero), I, into the set of sequences x, Ry is called a resi- 


due-class representative sequence mapping. If R,is the 
interval of integers from 0 to| 8, - 1 inclusive, the map- 
ping is said to be canonical, and depends only on the se- 
quence By. The familiar decimal and binary number-rep- 
resentation systems correspond to canonical maps with 
constant base 10, 2 respectively. 

There is no generally applicable effective procedure 
for computing i from its sequence image dyn(i). However, 
if we know one of the remainders, say un+,(i), i can be 
computed by the important remainder theorem 

n n J 
i = Un4+1 T B; + II d ;(i) 


wal | 
Ee Be. 
j=0 j=o K=0 


In particular, if u,,,=0 then i is the weighted sum of the 
aaa | 


digits d, (i), each with the weight a B,. The representa- 


tion via the remainder sequence is, in a sense, unique. 


Necessary and sufficient conditions are derived for the 
oo 


mapping to be one-to-one into X Rn. 
n= 


Since the integers I form a ring it is useful to investi- 
gate the sequence images of the operations +, x in L. 
Definitions are introduced for sequence addition (using an 
auxiliary carry sequence) and for subtraction (using an 
auxiliary borrow sequence). The operation of subtracting 
sequentially a sequence s from the sequence-image of 0 
is known as forming the complement of s, and the comple- 
ment of s, is a sequence-additive inverse of s, with re- 
spect to the sequence-image of zero. 
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oo 
An external scalar product is defined fromIx X I, 


co n=0 
into X I. Scalar multiplication is equivalent to iterated 


n-0 

addition, and the scalar product of the integer a and the 
sequence-image of b, is the sequence-image of ab. Multi- 
plication by repeated addition is thus explicated. Direct 
multiplication of sequences is introduced by defining se- 
quence multiplication, also with a carry sequence. One 
argument, the multiplier, has its elements split off and 
used as individual scalars. The operations of sequence ad- 
dition, scalar multiplication, and sequence multiplication 


co 
determine an algebra on X_ R, over the ring I. If re- 


stricted to d(I), the sequences form a ring which is a homo- 

morphic image of I. If 8, = 0 for all n, this algebra re- 

duces to formal power series with integer coefficients. 
Microfilm $2.00; Xerox $6.80. 144 pages. 
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In recent years considerable interest has been evinced 
in the problem of the structure of topological semigroups. 
In the theory of groups, the study of the character groups 
and the group algebra of a locally compact commutative 
topological group has contributed much to the knowledge of 
the structure of such groups. This thesis deals mainly 
with compact commutative topological semigroups and at- 
tempts to extend the theory of characters and algebras to 
these semigroups. 

It is well known that a commutative semigroup with 
cancellation can be embedded in a group. The first section 
of this paper is concerned with the embedding of a commu- 
tative topological semigroup in a topological group. The 
construction of the group in which a commutative topologi- 
cal semigroup is embeddable gives rise to a natural topol- 
ogy on this group. Conditions that the group, with this 
natural topology, be a topological group are given. These 
conditions can be algebraic or topological. Once the group 
is a topological group, conditions that the embedding be a 
homeomorphic mapping onto its image, with the relative 
topology from the group, are studied. The remainder of 
the first section concerns a metrization theorem for com- 
mutative topological semigroups and an extension of the 
theorem from groups which states that continuous homo- 
morphisms are open mappings under suitable topological 
conditions. 

The second section is on the character semigroup (con- 
tinuous complex valued homomorphisms) of compact topo- 
logical semigroups. A general homomorphism extension 
theorem is proved first. This theorem is used to prove 
part of an existence theorem for non trivial characters of 
compact semigroups. The extension theorem is also used 
in the proofs of several homomorphism and isomorphism 
theorems similar to the theorems for groups and their 
character groups. There are two natural topologies for 





the character semigroup. Topological properties of the 
character semigroup then determine algebraic properties 
of the original semigroup. The question, when is the char- 
acter semigroup a family of functions separating the points 
of the semigroup, is studied and relations between this 
question and semigroups that are embeddable in topological 
groups are considered. In this manner some of the struc- 
ture of commutative topological semigroups can be seen. 
The last theorem concerns semigroups whose character 
semigroups separate points. It states that two semigroups 
are topologically and algebraicaily isomorphic if and only 
if their character semigroups are topologically and alge- 
braically isomorphic. 

The last section contains the construction of two topo- 
logical algebras (not necessarily different) for a compact 
topological semigroup. These algebras depend on the ex- 
tension of notions from the group algebra of a finite group. 
One of the algebras is a Banach algebra with a convolution 
multiplication, but does not give the analogous results of 
the group algebras except in the case of finite semigroups. 
However, it is useful in determining some algebraic prop- 
erties of the semigroup. The other algebra is a locally m- 
convex topological algebra and some results analogous to 
those in the theory of groups can be obtained. However, 
since this algebra is not a Banach algebra, the information 
on the topological structure of the space of continuous mul- 
tiplicative linear functionals is scanty and difficult to use. _ 
A one to one correspondence is set up between the charac- 
ter semigroup (the semigroup of all bounded homomor- 
phisms) of a compact semigroup and the continuous multi- 
plicative linear functionals of the second (first) topological 
algebra constructed. 
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The dissertation treats three different topics in coho- 
mology theory, namely, the uniqueness of the coboundary 
operator, the consistency theorem, and a geometric de- 
scription of the orientation of Euclidean n space. 

A Mayer cochain complex M is defined as follows. 
Suppose that with each integer p there is associated an 
abelian group CP(M) (written additively) and a homomor- 


phism 5%,: C?(M) — CP*?(M), subject to the restriction 


Pp. 
55, OM. = Q0. 


The collection M = {cP(m), iy} is called a Mayer cochain 





complex, or simply a cocomplex. For each integer p, let 





Z? (M) be the nucleus of hy , and let BP (M) = ve 
cP™*(M). The factor group H?(M) = Z?(M)/B?(M) is 
called the p-th cohomology group of M. For two co- 
complexes K and L, a cochain mapping A : K—~ L is a col- 


lection of homomorphisms »?: C?(K) —- C?(L) satisfying 
the relation 
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There is a natural homomorphism .* H?(K) —- H?(L) in- 
duced by AP. 
AA 2 


A sequence G, Go : —- G,, where the Gj are 
abelian groups and the A; are homomorphisms, is said to 
be exact at G, provided the nucleus of A, is equal to A,G,. 
If K, L, and M are cocomplexes, and if’ : K—~ Landy: 
L— M are cochain mappings such that, for each integer 
p, AP is an isomorphism of CP(K) into CP(L), pPis a 
homomorphism of CP?(L) onto CP(M), and the sequence 


p Pp 
CP(K) : CP(L) P CP(M) is exact at CP(L), then 


: -... L : M is called a cotriple. For each integer p 
there is defined‘ a homomorphism 6° : HP?(M)—~- HP**(k), 
the collection §6 of these homomorphisms being called the 
coboundary operator of the cotriple. We then have the in- 
finite sequence 























, —+H?(K)——— H ?(L) ——~ H? (M) eer? Ba: |, 


r 
called the cohomology sequence of the cotriple K —— L 


rv 
M. This sequence is exact at every group. 


A ° u ° 
For i= 1, 2, suppose that Kj Lj ~_.Miis a co- 
triple with coboundary operator 6;. Suppose that 9: 
K,— Kz, wy: Li—= L2, andX : M,—~ M, are cochain 
mappings. ( y, wy, X) will be called a cotriple mapping of 
rX r 
ech. Ses bed Kj ohn £, < Bh M, provided that 


ywrA =Az2Y 











and 


Xi = boy 
Under these conditions, one finds that for each integer p 


62 x P= pP™ oP 

This result is referred to as the vector law for the co- 
boundary operator. 

The first topic treated in the dissertation is the extent 
to which the two requirements, the vector law for the co- 
boundary operator and the exactness of the cohomology se- 
quence, determine the coboundary operator 6. First, it 
will be noted that if 6? is followed by an automorphism of 
6P HP(M), the cohomology sequence remains exact. Con- 
sequently, the single requirement that the cohomology se- 
quence be exact cannot determine the coboundary operator 
5. A new coboundary operator 6, is defined for every co- 
triple “ae L ae M by 

6Ph=-6Ph 


for all h in H*(M). It is readily verified that 5, yields an 
exact cohomology sequence and that the vector law for the 
coboundary operator remains valid if 6 is replaced by 6, 
in every cotriple. 

_ Suppose 6¥is a collection of homomorphisms bi : 


r 
H?(M)——- HP** (K) defined for every cotriple K ——~ L 








—— M. Suppose 6 yields an exact cohomology sequence, 
and that the vector law for the coboundary operator re- 
mains valid if 6 is replaced by 6 in every cotriple. Let p 
if a fixed integer. The following result is obtained: either 
5#= 6 for every cotriple, or else 6?= 6% for every co- 
triple. (However, the first relation may hold for some p, 
while the second holds for others.) 


A finite rectilinear complex K in Hilbert space is a col- 
lection of a finite number of simplexes? in Hilbert space > 
subject to the two requirements that the simplexes in K be 
pairwise disjoint, and that if s is in K, then all of the faces 
of s must be in K. A similar definition holds for a finite 
rectilinear complex in Euclidean n space. If X is the 
union of all of the simplexes of K, then X is called the 
space of K. Let V denote the set of vertices of K. Using 











the approach to cohomology theory of T. Rado,® we associ- 
ate with the space X a cocomplex,X. Also, with the set V 
there is associated a cocomplex V. This cocomplex differs 
slightly from the classical approach, modifications being 
made so that the algebraic structure is analogous to that of 
the Rado cohomology theory. If 7: X—~— Visa barycentric 
projection, then there is an induced cochain mapping 7: V 
—- X. The consistency theorem asserts that for each in- 
teger p the induced mapping mf: H?(¥) —- HP(X) is an 
isomorphism of H?(V) onto H?(X). It is also shown that 
this isomorphism is independent of the projection 7; that 
is, different barycentric projections yield the same iso- 
morphism. The analogous result has already been proved 
for other approaches to cohomology theory’ There, the 
proof is often given for the case in which the rectilinear 
complex is not assumed to be finite. However, the proof 
given here for a finite rectilinear complex is a simple in- 
duction, and seems to be more elegant than the other 
proofs. | 

Finally, the orientation of Euclidean n space R” is de- 
scribed, the definition of orientation being that of Rado and 
Reichelderfer.”° The orientation of R™ is accomplished by 
the selection of a class ['™ of generators for the (n+1)-st 
cohomology groups (which are infinite cyclic) for compact 
pairs of spaces in R” whose difference is a domain. Two 
natural procedures for making this selection are described, 
and the relationship between them is discussed. 

Let =" denote the class of all homeomorphic images Y 
in R™ of the boundary of the unit sphere in R”™ having the 
property that if X is the union of Y and the bounded com- 
ponent of its complement, then X is a homeomorphic image 
of the solid unit sphere in R”. The selection of the class 
['™ leads to the selection of a generator for the (infinite 
cyclic) n-th cohomology group of every set Yin >”. It is 
found that it is the selection of the generators for the n-th 
cohomology groups of these spaces which lends itself toa 
discussion of the geometric implications of orientation. 
First, it is necessary to obtain a description of the gener- 
ators of these groups. Now all spaces in >” are homeo- 
morphic, and a homeomorphism between spaces induces an 
isomorphism between the cohomology groups of these 
spaces. By virtue of this fact, the generators of the n-th 
cohomology groups of the spaces in >" may be described 
by describing the generators of the n-th cohomology group 
of a single space (or of a class of spaces) in ©". We actu- 
ally use a finite rectilinear complex K whose space X is in 
>". If Vis the set of vertices of K, then, as was mentioned 
above, the consistency theorem establishes th¢ fact that the 
cohomology groups of the cocomplexes X and V are iso- 
morphic, an isomorphism being induced by the barycentric 
projection. Thus, the problem may be reduced to the de- 
scription of the generators of the n-th cohomology groups 
of the cocomplex V. This group is found to be a factor 
group consisting of cosets each of which contains exactly 
one element. The elements in the two generators are char- 
acterized. Via the consistency theorem, this leads to a de- 
scription of an element belonging to a coset which generateés 
the n-th cohomology group of X. 
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Let T be a homeomorphism of R” onto itself, and con- 
sider the sets Yin >". Either the isomorphism of H™(TY) 
onto H™(Y) induced by T carries the selected generator of 
H"™(TY) into the selected generator of H"(Y) for all Y in 
>™, or else this isomorphism carries the selected gener- 
ator of H"(TY) into the other generator of H”(Y) for all Y 
in >". In the first case, T is said to preserve orientation; 
in the second case, T is said to reverse orientation. 

The selection of the class I’ leads in a natural way to 
the selection of one half of the permutations of any n +1 
linearly independent points in R™. It is shown that an af- 
fine homeomorphism T of R” onto itself preserves orienta- 
tion if and only if it carries a selected permutation of n+1 
linearly independent points into a selected permutation. 
However, this need not be true if T is an arbitrary (not 
necessarily affine) homeomorphism. An example is given 
of a homeomorphism of R® onto itself which reverses ori- 
entation but fixes four linearly independent points. 

Let n> 2, and let S””* denote the boundary of the unit 
sphere in R™. For 1<i<n- 1, let S" ~* denote the set 
of points (x*, ... x") in S””* with xJ=Oforn-i+1<j 
Sc, int X'S H°"'S CW. DK be euch that K"™' is in 
>", and for 1 <i <n - 1 there is a homeomorphism of S°* 
onto X? carrying S*”* onto X*"*. For 1<i<=n- 1, select 
one component C; of X!- X!"!. Now X’ consists of two 
points, which we may_label xo and x,. It is shown that a 
generator g of H™(X™~*) and the sequence Cn-i, Cn-2, 

... C, select, in a natural manner, one of the permutations 
(xo, X,), (X,, Xo) Of these two points. If T is a homeomor- 
phism of X™~' onto a set Y"~* in R”, we set Y' = T X* for 
0<i<n-1. Then TC;is a component of Y’- Y*™ for 
1<i<n-1. Suppose g’ is a generator of H™(Y"*), and 
suppose the points x), x, are so labeled that (xo, x,) is the 
permutation selected by g and C,-,, Cn-2,... C,. A nec- 
essary and sufficient condition that the isomorphism of 
H™(Y"~') onto H®(X"™":) induced by T carry gi into g’is 
that (Tx,, Tx,) be the permutation selected by g’ and 
Wivias> Wits +++ Bk 

The concept of orientation in the plane stems from the 
idea of describing the way in which one is to traverse a 
simple closed curve Y. This, in turn, may be described by 
the selection of permutations of three distinct points of Y. 
It is shown that the selection of a generator of H’(Y) leads 
to the selection of three permutations of any sequence of 
three distinct points of Y, and that this selection of permu- 
tations is consistent with the intuitive idea of prescribing 
the way in which one is to traverse the simple closed 
curve Y. Microfilm $2.00; Xerox $6.20. 127 pages. 
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ON THE REPRESENTATION OF INTEGERS BY 
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(L. C. Card No. Mic 58-7149) 


Dmitri Elias Thoro, Ph.D. 
The University of Florida, 1958 


A theorem of Dr. E. H. Hadlock is used to construct in- 
definite ternary quadratic forms with given leading coef- 
ficients a and given invariants Q andA. 

After establishing a theorem on zero forms, theorems 
are obtained for construction of T-forms with given invari- 
ants and leading coefficient. 

These results are then used to determine integers rep- 
resented by certain indefinite ternary quadratic forms. 
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This thesis thoroughly studies the problem of the pro- 
late spheroidal transmitting antenna formulated as an in- 
tegral equation. The Albert-Synge integral equation 
(Quarterly of Applied Mathematics, Vol. 6, 1948), satisfied 
by the current on an antenna surface of revolution, is 
solved for the case when the surface is a prolate spheroid. 
As a part of this solution, expansions are found in terms 
of the prolate spheroidal wave functions for the compo- 
nents of the field of an electric dipole. By means of these 
expansions recursion relations are found between the 
spheroidal wave functions of orders one and zero. Finally, 
the Hallen method of successive approximations, which 
has been used to solve the integral equation for the finite 
cylindrical antenna, is applied to the Albert-Synge integral 
equation for the spheroid. The approximate solutions so 
found are then compared with the known exact solution. 
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The purpose of this investigation was to study clay 
minerals and their reaction to various environments in the 
Gulf of Mexico. Two cores, one close to the Mississippi 
Delta, the other from the Sigsbee Deep were systemati- 
cally sampled (62 samples). Six surface samples were di- 
vided into several size fractions to investigate the size 
distribution of clay minerals. Twenty-seven surface sam- 
ples were studied for the areal distribution of clay min- 
erals in one size fraction. All cores were obtained 
through courtesy of the Lamont Geological Observatory of 
Columbia University. 

Because of the poor crystallinity of the clay minerals 
in these samples various investigational methods were ap- 
plied for a characterization (x-ray diffraction, differential 
thermal analysis, chemical treatments, light microscopy, 
and electron microscopy). Heat treatment and glycoliza- 
tion were essential for x-ray determinations. Only the 
minus 1.6 micron fraction of all samples was studied ex- 
cept for the six fractionated surface samples. All samples 
contain montmorillonite, illite, chlorite, and possibly some 
kaolinite. The identification of chlorite and its distinction 
from kaolinite is difficult because both minerals collapse 
at about 500°C. Since no peak at 2.3 A appears, and since 
a peak at 14 A appears upon heating to 550°C, it is as- 
sumed that most material showing diffraction at 7 A is 
chloritic in nature. 

Since all samples had the same mineralogical compo- 
sition, a quantitative method was worked out for clay min- 
eral analyses in which oriented slides are studied. The 
(001) intensity of montmorillonite (multiplied by four) is 
compared to the (001) intensity of illite and the latter is 
compared to the (002) intensity of chlorite, respectively 
(001) of kaolinite. The total amount of clay minerals is 





assumed to be ten parts. Ratio numbers then indicate the 
amount of crystalline clay material present in parts-per- 
ten. Calibration curves for the (104) reflection of calcite 
in marine clay and for the (100) reflection of quartz in 
quartz-free montmorillonite have been used for quantita- 
tive determinations. 

The fractionation of six surface samples has shown 
that montmorillonite is the major component in size frac- 
tions smaller than 2 microns. In size fractions greater 
than 4 microns illite is the most abundant clay mineral. 
Above 16 microns quartz or calcite are main components. 

The 33 samples from the core near the Mississippi 
Delta showed fairly uniform clay mineral distribution with 
depth, montmorillonite being the major component (4.7 to 
7.2 parts-in-ten). The illite value fluctuates between 1.5 
and 3.1, and the chlorite value between 1.2 and 2.6. A 
change in ratio numbers appears at a depth of about 3 
meters, below which an increase of chlorite and illite. and 
a decrease of montmorillonite is noted. This change is 
connected with a decrease of potassium and magnesium 
ions in interstitial water with depth (diagenetic changes). 
Lithologic variations have no influence on the clay mineral 
composition. Clay mineral values have similar ranges in 
the core from the Sigsbee Deep. 

The study of the surface samples shows that environ- 
ment has only a slight influence on clay mineral composi- 
tion. Thus, a zone extending from the Mississippi Delta 
to the Sigsbee Deep has high amounts of montmorillonite 
(above 6.0). 

A mechanism of deposition is proposed based on these 
results as follows: The clay material brought into the Gulf 
mainly by the Mississippi River is deposited near the 
shore. Kaolinite and possibly other minerals (degraded 
minerals) flocculate on reaching the sea and settle-out 
rapidly, while montmorillonite is carried out tothe edge of 
the delta. There it is deposited as a sediment of consider- 
able instability and will eventually slide down into the deep 
sea as a turbidity current. This accounts for the fairly 
uniform clay composition of these sediments. 
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Music textbook series provide a substantial picture of 
one aspect of music education in the public schools 
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throughout its history. There have been many conflicting 
Opinions as to the purposes of classroom music and much 
controversy over the quality of the material and the effec- 
tiveness of the activities presented in textbook series. 
Current recommendations for education seem to indicate 
that the practice of using one textbook series for music is 
not the best practice to carry out the stated aims and pur- 
poses of modern education. 

The present study was designed to determine the ap- 
propriateness of current textbook material in elementary 
school music in relation to the aims and purposes of mod- 
ern elementary education. In order to establish the con- 
cepts of elementary education, the investigator studied 
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publications of the National Education Association and the 
writings of general educators. The aims and purposes of 
elementary music education were identified by studying 
the literature of the Music Educators National Conference 
and the writings of music educators. A detailed analysis 
of books two, four and six in each music series published 
since 1923 considered: (1) format, to give a comparative 
picture of the usability and attractiveness of the books; 

(2) purposes of material, to determine the activities and 
purposes of classroom music; (3) sources of material, to 
show the amount of material selected from modern-idiom 
composers, recognized composers, traditional sources, 
folk sources and little-known sources; (4) qualitative mu- 
sical items (tonality, meter, form) to determine the quality 
of the music and the extent to which the series provided 
experience with all types of music; (5) range of songs, to 
determine the highest and lowest pitches considered within 
the range of elementary school children. 

The findings of the study showed that the major pur- 
pose of music series was to develop skill in reading vocal 
music in regular form, major tonality and common meter. 
The material selected to develop this skill was primarily 
from folk and little-known sources. The folk category 
improved over the years as more authentic folk songs of 
American and other countries of the world were included. 
The small number of these appearing in more than two se- 
ries, however, gave little assurance that a repertoire of 
folk songs learned in school from a variety of music se- 
ries would be enjoyed and used by mixed groups outside of 
school. The few authentic vocal selections of recognized 
composers would provide slight experience with composed 
vocal literature and no acquaintance at all with the ele- 
ments of tradition and innovation being explored and used 
in today’s society by today’s composers. Songs with un- 
usual form, in minor or modal tonality, unmeasured or 
using unusual meters were scarce providing no experience 
for developing spontaneous, uninhibited expression with all 
types of music. 

Music textbook series followed the attainment stand- 
ards outlined in the 1921 course of study for music. These 
traditional demands on classroom music are no longer in 
keeping with modern curriculum concepts which approach 
the learning-teaching process in creative-appreciative 
ways to nurture inquiry, fact-finding, evaluation and judg- 
ment. More than a music book stored in a child’s desk is 
needed if music is to contribute to social understanding 
and personal expression. Music educators who are inter- 
ested in child growth rather than specialization will search 
out and make available music which reflects contemporary 
educational thought, modern music as well as traditional 
music; music which de-emphasizes the grade by grade 
program in vocal music reading and emphasizes the uni- 
versality of music’s appeal, the breadth of its possibilities 
for choice-making and individual interests, the scope of its 
literature and the many purposes it can serve. 

Microfilm $4.05; Xerox $13.60. 315 pages. 
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This dissertation investigates systematically the musi- 
cal patronage of Frederick II of Prussia (1712-1786). Its 
main divisions are outlined below. 

(1) Biographical sketch of Frederick: Frederick as a 
youth somehow survived the horrors of his upbringing and 
was able to develop his literary and musical talents con- 
tinuously. As King he brought reform and progress (as 
well as war), and was fervently admired by his subjects. 

(2) Frederick as a musician: His early teachers of 
music were Gottlieb Heyne, J. J. Quantz and Karl Heinrich 
Graun. He was an accomplished flutist; he was alsoa 
composer of almost 150 works, including 121 flute sonatas. 
Because of his lack of time (primarily), many of his com- 
positions were deliberately left incomplete and were fin- 
ished by others. Of the several opera libretti in which he 
had a hand, the libretto to Montezuma is best, and contains 
several surprisingly progressive features. Unfortunately, 
Frederick’s musical taste was almost exclusively for the 
operas of Graun and Hasse, and for instrumental music 
composed either by himself or Quantz. 

(3) General developments fostered by Frederick in 
opera and instrumental music: During his residence in 
Ruppin and Rheinsberg (1732-1740), Frederick was patron 
of a small but significant orchestra. The greatest period 
of his patronage began in 1740, the year he became King 
and established the Berlin Opera. Until 1756 this opera 
was one of the most brilliant in Europe; but from 1756 to 
1763 the Seven Years’ War caused a suspension of royal 
operatic productions and after this war all of the King’s 
artistic establishments declined. 

(4) Musical figures influenced by Frederick: K. H. 
Graun (1701-1759), court Kapellmeister, composed almost 
all of the King’s operas. J. J. Quantz (1697-1773) led 
Frederick’s private concerts and is a highly important fig- 
ure in the history of the flute. C. P. E. Bach (1714-1788), 
cembalist, was both a composer of profoundly expressive 
music and an innovator in formal and technical matters. 
The violinist Franz Benda (1709-1786) composed much ex- 
cellent music and is considered the founder of the North 
German school of violin playing. J. G. Graun (1703-1771), 
brother of Karl Heinrich, was a notable violinist and an 
eclectic composer of considerable importance. Although 
J. F. Agricola (1720-1771) excelled as a composer of key- 
board and church music, his royal patron required other 
things of him, and he led a frustrating existence. 

The cembalist K. F. C. Fasch (1736-1800) suffered 
great hardships when neglected by Frederick, and was only 
able to establish his name in music history (as founder of 
the Berlin Singakademie) after Frederick’s death. J. F. 
Reichardt (1752-1814), Kapellmeister from 1775, was given 
the most menial musical tasks by the King, and was forced 
to look elsewhere for musical self-expression. F. W. 
Marpurg (1718-1795), Christoph Nichelmann (1717-1762) 
and J. P. Kirnberger (1721-1783), all patronized by Fred- 
erick, were primarily theorists and were largely responsi- 
ble for Berlin’s reputation as a center of pedantism. J. A. 
Hasse (1699-1783) was important to the King as practically 
the only composer of opera other than Graun whose works 
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were given a hearing in Berlin. The Musical Offering of 
J. S. Bach (1685-1750), composed on a theme by Frederick, 
was the result of Bach’s visit to Berlin and Potsdam in 
1747. Finally, Frederick’s delight in and purchase of the 
newly-invented pianofortes of Gottfried Silbermann (1682- 
1753) assured Silbermann’s success, and was an important 
factor in the history of the piano. 

Microfilm $4.10; Xerox $13.80. 319 pages. 
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This analysis treats of the relationship between certain 
philosophical writings of Jacques Maritain and the theory 
and practice of music. Maritain’s major work in the phi- 
losophy of art is Creative Intuition in Art and Poetry. This 
work, together with his Art and Scholasticism, Art and 
Poetry, and The Situation of Poetry, forms the basis of this 
dissertation. | 

This study is divided into three basic sections: 
Maritain’s approach to the metaphysical foundations of 
poetry and its relationship to the transcendentals and the 
Beautiful; the analysis of art as a basic concept, music as 
a fine art, and the advent of Self in art and music; and fi- 
nally, the development of poetic intuition in composition, 
performance and perception. 

The metaphysical basis of this inquiry is essentially 
Thomistic and therefore, references are made to the writ- 
ings of St. Thomas Aquinas. Although there is no attempt 
to develop a Thomistic aesthetic of music, any interpreta- 
tion of this dissertation which does not conform to the 
basic philosophy of St. Thomas Aquinas is not in keeping 
with the spirit of this work. 

Confronted with the vast variety of aesthetic ideas 
which influence as well as obscure the contemporary ar- 
tistic scene, the author is convinced that any fruitful theory 
of art will be the result of an investigation of the writings 
of St. Thomas as elaborated by philosophers like Jacques 
Maritain. Microfilm $2.80; Xerox $9.60. 214 pages. 
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This dissertation is concerned with the general problem 
of musical intelligibility, and more specifically with this 
problem as it occurs in contemporary and near-contempo- 
rary music. The technique utilized for the project is that 
of analysis, the focal point being the cadence in the piano 
sonata. Because of the large amount and heterogeneity of 





material available, it was found to be necessary to place 
further limitations upon the study. These are: 1) only se- 
lected sonatas for the piano by native American composers 
are examined, and 2) only the punctuations at large junc- 
tion points within the first movements of the sonatas are 
considered. Such junction points are usually located be- 
tween the subjects in the exposition, the exposition and de- 
velopment, and the development and reprise. Although the 
terminal cadences of the movements ordinarily do not oc- 
cur at junction points, these will be included in the analy- 
ses because of their importance. In effect these delimita- 
tions mean that the thesis covers the period from about 
1900 to the present time; thus the earliest sonatas in- 
cluded for analysis in the study were written by Edward 
MacDowell and the most recent are those of Gail Kubik, 
Vincent Persichetti, and David Diamond. Other composers 
who are represented include Charles Ives, Charles T. 
Griffes, Virgil Thomson, Roger Sessions, Herbert Elwell, 
Beryl Rubinstein, Roy Harris, Aaron Copland, George 
Antheil, Elliott Carter, Paul Bowles, Samuel Barber, and 
Norman Dello Joio. 

The thesis is organized in the following manner. Chap- 
ter I (Introduction) contains an account of matters related 
to the topic investigated: the formulation of the problem, 
its pertinency, and its adaptation to analytical procedures. 
Also, there is a brief description, for purposes of orienta- 
tion, of the contributions made by philosophy and psychol- 
ogy to the matter of musical comprehension. The emotive 
content and the ideational content theories as philosophical 
explanations of a meaningful musical experience are dis- 
cussed; the autonomous and symbolist theories are also 
discussed. Psychological contributions to the problem of 
musical comprehension which are dealt with include em- 
phatic response, psychical distance, and identification. 

Chapters II, III, and IV are devoted respectively to an 
analysis of the first movements of sonatas by composers 
now deceased, composers representing a middle genera- 
tion, and composers representing the present generation. 
Each analysis is preceded by brief introductory remarks 
outlining the composer’s place in the musical world. At 
the close of each analysis conclusions are reached about 
the way the composer managed the cadence at the large 
junction points. 

_ The last chapter contains three generalizations drawn 
from the conclusions which accompanied the analyses of 
the sonatas in the previous chapters. These are as fol- 
lows: 1) at large junction points the cadence frequently 
furthers musical intelligibility through the reduction of 
harmonic tension; 2) at large junction points the cadence 
frequently furthers musical intelligibility through a simpli- 
fication of complex rhythms and a diminution of rhythmic 
energy; 3) at large junction points cadence punctuation 
frequently retains recognizable ties with certain aspects 
of past practice. 

Thus, contemporary composers still use the cadence 
to help clarify musical syntax; the cadence, therefore, is 
still an aid to musical intelligibility. 

Microfilm $4.45; Xerox $15.00. 347 pages. 
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Introduction 





With the American educational systems being closely 
scrutinized by everyone, the programs for training 
teachers are being criticized from many quarters. 


The Problem 

This study was an attempt to evaluate the teacher edu- 
cation program in music at the State University of Iowa. 
The evaluation was to determine (1) the need for improve- 
ment and (2) the means whereby it may be met. 





The Limitations 

The study was limited to the two-year period of the 
academic years 1955-57. Thirty-six graduates of the mu- 
sic education program during that interval answered ques- 
tions and offered suggestions concerning their training. 
The investigator was aware that these data could vary con- 
siderably if opinions were obtained from the predecessors 
or successors of this specific group. This emphasizes the 
need for constant evaluation in education. 





The Techniques 

The devices used for evaluation were: (1) historical 
survey of literature (music and general teacher training 
studies and literature); (2) opinions of the First Year 
Teachers (Class of 1956); (3) opinions of the Students 
(Class of 1957); (4) curriculum study (curricula of twelve 
selected colleges and universities and standards of the 
American Association of Colleges for Teacher Education, 
National Association of Schools of Music, Music Educators 
National Conference); and (5) observation (of the investi- 
gator). 





Summary and Recommendations 





Selection of Students for Music Majors 

The music education program accepts all students who 
are admitted to the College of Liberal Arts. This study 
recommended no change. 











Guidance of Music Majors 

In the present program, Faculty advisers confer with 
students at registration on major schedule problems. Stu- 
dents may consult their adviser throughout the school 








year. This study recommended a planned “conference pe- 
riod” each semester at a time other than the registration 
period. 


General Education Area 





Forty to fifty-two semester hours are required in 
“Skills” and “Core” courses. It was recommended that the 
“Core” requirement be lowered by eight hours by substi- 
tuting Music History and Literature for Historical-Cul- 
tural courses. 


Basic Music Area 





Three years of Theory plus one year of Music History 
and one year of Conducting are required. It was recom- 
mended that more keyboard application and arranging for 
small ensembles be included in the first two years of The- 
ory, that the third year of Theory (Form and Analysis) be 
made elective, and that one semester (two hours) of Con- 
ducting be added. 


Applied Music Area 





The present program includes study of the major in- 
strument for four years, secondary instruments in classes, 
instrumental and choral techniques, and participation in at 
least one large ensemble every semester. This study 
recommended less credit for the major, addition of two 
years of minor instrument study, secondary instrument 
study (including piano “proficiency test”) as needed, and 
retention of requirements of techniques and participation 
in large ensemble. 


Professional Education Area 





Education courses for three semesters, Music 
Methods for two semesters, and five semester hours of 
Laboratory Practice are required. This study recom- 
mended that a Music Education Orientation course be 
added (one hour in the fourth semester), that the Education 
and Music Methods courses be retained, and that the re- 
quired credit for Laboratory Practice be increased to six 
hours. Further, that plans be formulated for a full se- 
mester for Music Methods and Laboratory Practice, to be 
assigned fifteen semester hours credit. 


Attitude toward Music Teaching 





This study recommended that the efforts of the entire 
collegiate community be concentrated on influencing pro- 
spective teachers. toward desirable attitudes of the school 
music teacher. 


Constant Evaluation 








The final recommendation of this study was that a five- 
year (1957-62) study of the teacher education program in 
music at the State University of Iowa be planned, to fulfill 
the need for continuous evaluation. 

Microfilm $2.90; Xerox $10.00. 223 pages. 
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A study was made to devise a method of evaluating the 
non-narcotic analgesics in laboratory animals employing a 
physiological function as an index of measurement. It was 
found that bilateral and unilateral hind-leg rubber band 
tourniquets produced an initial antidiuretic action when ap- 
plied for two hours to hyperhydrated rats. A much greater 
effect was produced upon release of the tourniquets. A 
comparable response was exhibited by formalin injection 
bilaterally into the hind-leg ankle joints. The antidiuretic 
response to hind-leg tourniquets was alleviated thirty 
minutes after administration of acetylsalicylic acid, either 
300 mg./Kg. or 600 mg./Kg.; sodium salicylate, 150 mg./ 
Kg.; sodium acetylsalicylate, 150 mg./Kg. (dose calculated 
as acetylsalicylic acid); Bufferin'~’, 450 mg./Kg. (dose 
calculated as acetylsalicylic acid); salicylamide, 150 mg./ 
Kg.; antipyrine, 75 mg./Kg.; aminopyrine, 100 mg./Kg.; 
and acetophenetidin, 150 mg./Kg. Para-aminobenzoic 
acid, 300 mg./Kg., in combination with acetylsalicylic acid 
did not augment the response observed with acetylsalicylic 
acid alone. Sodium salicylate and sodium acetylsalicylate 
had a more prolonged action than the other agents (twice 
the duration). Fresh serum and acetone extracts of serum 
from animals subjected to pain produced a marked inhibi- 
tion in diuresis, when injected intravenously into the test 
animals, which was significantly different from serum of 
normal animals. The fresh serum was not significantly 
different from the acetone extracts of serum. Four-point 
assays established that 1 cc. of serum from animals with 
ischemic pain and treated with acetylsalicylic acid, 600 
mg./Kg., was estimated to contain the antidiuretic activity 
of 0.28 cc. of serum from animals with ischemic pain but 
no treatment. One cc. of the serum from animals without 
tourniquets had the estimated antidiuretic activity of 0.39 
cc. of serum from animals with tourniquets. The toxicity 
of certain of the non-narcotic analgesics employed in this 
investigation appeared to be greatly increased by hyper- 
hydration of the animals. It was found that hind-leg is- 
chemic pain produced a significant diminution in the total 
non-protein sulfhydryl (TNPSH) concentration of the liver. 
This was prevented by treatment with acetylsalicylic acid, 
600 mg./Kg. Microfilm $2.00; Xerox $6.80. 141 pages. 
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An attempt was made to answer the question of 
whether the increase in renal glutaminase I (GIA) activity 
following chronic administration of ammonium chloride is 
the result of enzyme induction. The effect of chronic am- 
monium chloride administration on cellular GIA activity 
was studied in the kidney and liver. Renal GIA activity 
was also measured after chronic administration of adrenal 
steroids and protein. Finally, by the use of DL-ethionine, 
an attempt was made to show that the increased enzyme 
activity is due to the synthesis of new enzyme. 

Intragastric administration of 20 mEq. NH,C!/kg. body. 
weight/day to guinea pigs increased renal GIA activity 
sixty and eighty per cent above control values within two 
and four days respectively. Administration of 10 mEq. 
NH. Cl/kg. body weight/day raised renal GIA sixty per 
cent above control values, but the1e was no further rise 
after the second day. Intragastric administration of 20 
mEq. sulfur/kg. body weight/day for four days increased 
renal glutaminase I activity eighty per cent above control 
values. 

In contrast to the above results, hepatic GIA did not 
increase in response to intragastric administration of 20 
mEq. NH.Cl/kg. body weight/day or 20 mEq. sulfur/kg. 
body weight/day for four days. Neither desoxycortico- 
sterone acetate (DOCA) nor hydrocortisone (40 mg./kg. 
body weight/day i.m. of each for two days) had any effect 
on renal GIA. Furthermore, DOCA administered simul- 
taneously with NH.Cl1 did not produce a rise in renal GIA 
activity differing from NH4,Cl administered alone. Casein 
hydrolysate (2.5 gm./day or 5 gm./day), orally, for two 
days increased renal GIA fifty per cent above control 
values. Thus, the rise in GIA appears to be specific for 
the kidney, uninfluenced by adrenal hormones but is af- 
fected by protein intake. 

The rise in renal GIA produced by intragastric ad- 
ministration of 20 mEq. NH4Cl1/kg. body weight/day for 
two days can be completely inhibited by the simultaneous 
administration of DL-ethionine (2 mM/kg. body weight/ 
day i.p.). Injection of this dose of DL-ethionine alone did 
not significantly effect basal renal GIA or ammonia ex- 
cretion. Administration of DL-methionine along with DL- 
ethionine (2 mM/kg. body weight/day i.p. of each) and 20 
mEq. NH.Cl/kg. body weight/day produced an increase in 
renal GIA that was no different than that produced by 
NH.4Cl alone. These results suggest that increased renal 
GIA following chronic administration of NH,Cl is the re- 
sult of increased enzyme synthesis. However, conclusive 
proof of increased enzyme synthesis will have to await the 
development of methods for the purification of renal glu- 
taminase I. Microfilm $2.00; Xerox $3.80. 69 pages. 
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A PHARMACOLOGICAL STUDY 
OF GAMMA-THUJAPLICIN 
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Gamma-thujaplicin (2-hydroxy-5-isopropyl-2, 4,6- 
cycloheptatrien-1-one) is one of three isomeric isopropyl- 
tropolones occurring in the heartwood of Western Red 
Cedar (Thuja plicata D. Don.). In the form of the water- 
soluble salt, gamma-thujaplicin sodium (T-Na), it has 
been studied pharmacologically and found to produce a 
combination of stimulant and depressant actions on the 
mammalian central nervous system and to have depres- 
sant effects on certain other body structures. In the frog, 
intralymphatic and intravenous doses produce only de- 
pression. 

In intact, conscious mammals a stimulant action was 
manifest by convulsions which were shown to be of cere- 
bral origin. In this respect T-Na is similar to other vola- 
tile, cyclic ketones from natural sources, such as camphor 
and thujone. Respiration was stimulated by convulsive 
doses (20 - 70 mg/kg) in cats and dogs while in rodents 
depression of respiration was observed. Other depressant 
effects seen in conscious animals which had been given 
convulsive doses were inhibition of righting reflexes and 
placing reactions, and a decrease in voluntary movement 
and in muscle tone. These signs of central depression 
were evident between convulsive seizures and during the 
post-convulsive period. They were not observed to any 
great extent with doses below the convulsive level. The 
intraperitoneal LD,, and CD,, (convulsive dose) in mice 
were found to be respectively 162 43.2 mg/kg and 73.511.8 
mg/kg, indicating a wide margin between convulsive and 
lethal doses. Although gamma-thujaplicin chelates with 
calcium, evidence is presented to show that the convulsive 
action is not due to hypocalcemia. 

In anesthetized animals, only depressant effects were 
observed. In mice treated with barbiturates or chloral 
hydrate no analeptic action was evident at any dosage level 
of T-Na; on the contrary, sleeping times were prolonged 
by larger doses (100-200 mg/kg). 

In pentobarbitalized cats and dogs, intravenous T-Na 
(25-75 mg/kg) produced a temporary fall in blood pres- 
sure of which the extent and rate depended upon the speed 
of injection and which was accompanied by a decrease in 
heart rate. Both of these effects were more pronounced in 
cats and could be produced with lower doses in cats than 
in dogs. With the larger doses, a complete paralysis of 
respiration also occurred. The cardiovascular effects are 
not due to central vagal stimulation since they occurred in 
animals pre-treated with atropine and after bilateral sec- 
tion of the vagi. | 

In cats anesthetized with Dial-urethane the flexion re- 
flex was markedly depressed by intravenous doses of 30 
and 40 mg/kg of T-Na while in decerebrate and spinal cats 
only a slight transient depression of this reflex occurred. 
Responses of the cat anterior tibealis muscle to stimula- 
tion of its motor nerve were unaffected by these doses. 

The responses of isolated frog skeletal muscle to di- 
rect stimulation were reduced by concentrations of 5 to 
10 mg% due to a direct depressant action on the muscle. 
Responses to indirect stimulation were reduced further by 
a depressant action at the neuromuscular junction. 








Spontaneous contractions of isolated intestinal strips 
from rabbits and guinea pigs were depressed by T-Na (5- 
10 mg%) with little or no change in tone. The same con- 
centrations inhibited responses to acetylcholine, nicotine, 
barium chloride, histamine and serotonin. The antagonism 
by T-Na to nicotine was much more pronounced than to the 
other intestinal stimulants, indicating that myenteric gan- 
glia as well as the intestinal muscle itself were depressed. 

Aside from the convulsions seen in intact animals the 
actions of T-Na observed in this investigation were largely 
depressant in nature. In some of its effects T-Na ap- 
peared to potentiate the actions of barbiturates. 

Microfilm $2.00; Xerox $5.40. 106 pages. 


STUDIES ON CARDIAC ACTIONS 
OF QUATERNARY AMMONIUM COMPOUNDS 


(L. C. Card No. Mic 58-7506) 


Woo Choo Lee, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Frederick E. Shideman 


Part I. THE INOTROPIC ACTION OF TETRAMETHYL- 
AMMONIUM ON THE MAMMALIAN HEART. 


Papillary muscles and auricles of cats and heart-lung 
preparations of dogs were employed to determine the na- 
ture of the positive inotropic activities of tetramethyl- 
ammonium, nicotine and acetylcholine. All three drugs 
produced a positive inotropic response in the presence of 
atropine. This was followed by a lack of responsiveness 
to further administration of any one of the compounds. 

The inotropic response to each compound was inhibited by 
hexamethonium, tetraethylammonium and d-tubocurarine. 
Histological examination of papillary muscles failed to re- 
veal the presence of any ganglion cells. Elimination of the 
sympathetic innervation (bilateral sympathectomy) did not 
significantly affect the responsiveness of the myocardium 
(auricles, papillary muscles) to the three drugs. High 
concentrations of cocaine and ephedrine inhibited the posi- 
tive inotropic responses of papillary muscles to tetra- 
methylammonium and epinephrine. Choline 2:6-xylyl 
ether bromide which prevents the liberation of adrenergic 
mediator, rendered papillary muscles unresponsive to the 
positive inotropic action of tetramethylammonium or nico- 
tine. The positive inotropic response to tetramethyl- 
ammonium or nicotine was blocked, as was the response 
to epinephrine or norepinephrine, by 1-(3,4-dichloro- 
phenyl)-2-isopropylaminoethanol. The papillary muscles 
and auricles from cats whose myocardial catecholamines 
had been depleted by prior administration of reserpine ex- 
hibited little or no positive inotropic response to either 
tetramethylammonium or nicotine. The cardiostimulant 
action of these compounds, therefore, is dependent on the 
presence of catecholamines. 

Two possible mechanisms have been suggested to ex- 
plain the positive inotropic response to tetramethylammo- 
nium, nicotine or acetylcholine. One of these necessitates 
the functioning of an axon reflex and the other proposes 
the existence of certain elements in the heart which are 
morphologically indistinguishable from normal cardiac 
muscle but which behave as if they were ganglia. 
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Part I. THE INOTROPIC ACTION OF QUATERNARY 
AMMONIUM COMPOUNDS 


Papillary muscles of cats and heart-lung preparations 
of dogs were employed to examine the inotropic activities 
of several quaternary ammonium compounds. Tetramethyl- 
ammonium was shown to possess both muscarinic and posi- 
tive inotropic activities whereas tetraethylammonium ex- 
hibited only the latter. Tetra-n-propylammonium was 
qualitatively similar to but less active than tetraethylam- 
monium. The action of tetra-n-butylammonium was bi- 
phasic, exhibiting first a positive then a negative inotropic 
action which was unaffected by atropine. In this series of 
tetraalkylammonium compounds inotropic activities dif- 
fered, for the most part, in a qualitative rather than a 
quantitative manner. The cardiac effects of successive 
substitution of ethyl for methyl radicals in tetramethylam- 
monium were examined. Muscarinic activity was reduced 
by substitution of one methyl group and lost when a third 
ethyl group was introduced. Significant positive inotropic 
activity was present in all compounds in this series, tetra- 
ethylammonium being most active. 

All of the n-alkyl-trimethylammonium compounds 
(alkyl = methyl through octyl) studied, with the exception of 
the octyl member, exhibited varying degrees and combina- 
tions of muscarinic and positive inotropic activities. Maxi- 
mum muscarinic activity was found when the alkyl chain 
contained four or five carbons. Positive inotropic activity 
paralleled muscarinic activity up to the butyl or pentyl 
member. With longer alkyl chains positive inotropic ac- 
tivity was further enhanced reaching a maximum in the 
hexyl member, while muscarinic activity decreased rapidly 
and was absent in the octyl member. 

Phenyl-, benzyl- and B-phenethyl-trimethylammonium 
exhibited marked positive inotropic activity, the phenyl 
analogue being the most potent. Although all three com- 
pounds evoked muscarinic responses, the benzyl analogue 
was most active and was more potent in this respect than 
tetramethylammonium. Successive replacement of methyl 
groups by ethyl radicals in phenyltrimethylammonium en- 
hanced positive inotropic activity slightly and decreased 
duration of action. Hydroxylation of the benzene ring in the 
meta position enhanced the positive inotropic activity of 
trialkylphenylammonium compounds. 

Positive inotropic activity appears to be a fundamental 
pharmacological property of quaternary ammonium com- 
pounds. Microfilm $2.15; Xerox $7.60. 161 pages. 


A PHARMACOLOGIC STUDY OF THE EFFECTS OF 
VARIOUS PHARMACEUTICAL VEHICLES ON THE 
ACTION OF ORALLY ADMINISTERED PHENOBARBITAL 


(L. C. Card No. Mic 58-5911) 


Marvin Herbert Malone, Ph.D. 
The University of Nebraska, 1958 


Adviser: Robert Desmond Gibson 


Considerable attention has been given to elixirs as vehi- 
cles for drugs, but most of this research has been purely 
pharmaceutical in nature and has had as its goal increased 
pharmaceutical elegance rather than increased therapeutic 
efficacy. The pharmacodynamics of an elixir such as 





Phenobarbital Elixir U.S.P. XIV is characteristic only for 
that elixir and dependent primarily upon the pharmacologic 
nature of the medicinal agent and its concentration, and 
secondarily upon the physical and pharmacologic nature of 
the specific ingredients that constitute the elixir vehicle 
and their relative concentrations. Barbiturates taken 
orally must pass both the gastrointestinal and blood-brain 
barriers to be pharmacologically active. 

This study was conducted upon adult white Wistar stock 
rats. Dosage volume was 5 cc./Kg. orally. Test conditions 
were rigorously standardized. A complete statistical eval- 
uation of data was conducted. 

The oral dose-response curve for phenobarbital sodium 
was determined when administered in an aqueous solution. 
The narcotic ED50 was found to be 126 mg./Kg. and the 
ED95 equal to 190 mg./Kg. The LD50 was estimated to be 
360 mg./Kg. The therapeutic index (LD50/ED50) was 2.86. 
Test dosage levels adopted for this study were: 200 mg./ 
Kg. for phenobarbital sodium and 182.7 mg./Kg. for pheno- 
barbital. 

The pharmacologic end point of righting reflex regained 
(RRR) cannot be used to accurately describe termination of 
action of phenobarbital sodium due to its slow detoxifica- 
tion-excretion rate. A new end point termed normalcy (N) 
was defined which is specific and applicable for use in 
studies upon long acting barbiturates. 

A toxicological study of Phenobarbital Elixir U.S.P. XIV 
was made. The elixir has three ingredients with pharma- 
cologic action: phenobarbital, ethanol and glycerol. It was 
impossible to determine the relative therapeutic merit of 
this elixir by toxicological means because the narcotic ef- 
fect of phenobarbital was both qualitatively and quantita- 
tively changed by the various pharmacologic effects of 
ethanol and glycerol. 

Absorption of phenobarbital from the gastrointestinal 
tract proceeded in a logarithmic manner, as did pheno- 
barbital excretion-detoxification. This indicated that group 
mean and standard error of the mean calculations for in- 
duction time and duration of barbiturate narcosis must be 
calculated from common log transformation data. 

Phenobarbital sodium was more efficient in inducing 
narcosis than phenobarbital when these compounds were 
administered in aqueous solution-suspensions. This effect 
may be due to modification of the pH of the gastric fluids. 

Increasing concentrations of sucrose in aqueous test 
solutions of phenobarbital sodium progressively lengthened 
induction time of narcosis. This appeared to be a direct 
function of viscosity, rather than of surface tension. 

Phenobarbital sodium was more rapidly absorbed from 
dilute (hypotonic) aqueous solutions than from concentrated 
(hypertonic) aqueous solutions. Toxicity was also in- 
creased. 

An equal dosage of phenobarbital sodium was less 
rapidly absorbed when administered 10 cc./Kg. than 5 cc./ 
Kg. in an 80% aqueous sucrose syrup vehicle. 

When phenobarbital was administered orally in various 
ethanol-glycerol-water solutions, duration of induction 
time was inversely proportional to the concentration of 
ethanol and directly proportional to the concentration of 
glycerol in the vehicle. 

There was found a definite sex variation in response to 
phenobarbital and phenobarbital sodium administered orally 
to rats of the Wistar strain. The males displayed a more 
rapid onset of narcosis, while the females had a much 
longer duration of narcosis. With the two rat colonies 
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tested, Nebraska and Manor Farm, no significant colony 
variation was seen. Webster Swiss Stock mice also show a 
sex variation in response to phenobarbital sodium; the fe- 
males have a faster induction time and a somewhat longer 
duration of narcosis than the males. This indicated a 
qualitative species variation in response to phenobarbital 
sodium. 

A proposed new elixir of phenobarbital was formulated 
on a pharmacologic basis. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


THE EFFECTS OF ESTROGENS 
AND RELATED COMPOUNDS 
IN RATS MAINTAINED ON HIGH-FAT DIETS 


(L. C. Card No. Mic 58-7145) 


Howard Everett Mossberg, Ph.D. 
The University of Florida, 1958 


The purpose of this investigation was to evaluate the 
effects of series of related compounds, both with and with- 
out estrogenic activity, in the male rat on potent athero- 
genic diets. Since atheromatosis, a metabolic disturbance 
in which plasma lipids accumulate in the arterial wall, is 
now considered a retrograde process which may be pre- 
ventable or partially reversible a study of this nature may 
in time prove to be profitable. 

Wistar strain male rats maintained on diets differing 
in fat content were treated with thirteen estrogens or re- 
lated synthetic compounds. Three series of compounds 
were tested in this experiment: natural estrogens, stil- 
besterol derivatives, and triphenylethylene and related 
compounds. Total cholesterol, phospholipids, and total 
lipids of the serum were estimated. Total tissue choles- 
terol content of the heart, adrenal, and liver was deter- 
mined. The heart and aorta, liver, kidney, adrenal, testis, 
and thyroid were fixed in formalin, stained with hemotox- 
ylin and eosin, and examined microscopically. Frozen 
sections prepared from the heart, liver, and adrenal gland 
were tested with the Schultz cholesterol and Jackson lipid 
reactions. 

Estrogenic activity was estimated for those compounds 
when this information was not available in the literature. 

Animals on high-fat diets had higher serum cholesterol 
levels, more unfavorable P/C ratios, and increased tissue 
cholesterol. These animals also showed glomerular and 
Slight tubular degeneration of the kidney and fatty degener- 
ation of the liver. No differences could be observed in the 
thyroid. Occasionally thrombi were observed in the coro- 
nary vessels. 

One compound tested, 3,4-dianisyl hexane, caused a 
greater reduction of total serum cholesterol, and a more 
favorable shift in the P/C ratio than all other compounds 
tested in the rats maintained on high fat diets. No more 
fatty degeneration of the liver was observed after treat- 
ment with this compound than after others of this series. 
Administration of this compound enlarged the adrenals and 
caused an increase of adrenal cholesterol and enlargement 
of cells in the zona fasciculata. Spermatic activity and 
testicular size were markedly reduced. 

One compound belonging to the triphenylethylene se- 
ries, 1,1-dibenzyloxyphenyl(2-p-anisylethylene), lowered 





the total serum cholesterol and produced a more favorable 
P/C ratio than did the other members of this series. Sper- 
matic depression and reduction in testicular weight were 
minimal after administration of this test compound. 

On the basis of these limited experiments it is con- 
cluded that the unusual activity of the rat liver to store and 
mobilize cholesterol, protects the other organs against the 
formation of atheromas. The property of estrogens to de- 
press serum cholesterol can be separated from that pro- 
ducing estrogenic activity in the female or testicular de- 
pression in the male. 

Microfilm $2.00; Xerox $6.00. 124 pages. 


I. EFFECTS OF CENTRALLY ACTING DRUGS ON THE 
REACTIONS OF FISH TO A STRESS SITUATION. 
Il. ESTIMATION OF UNSATURATED FATTY ACIDS 
IN THE TOTAL FAT AND PHOSPHOLIPIDS 
OF BLOOD PLASMA 


(L. C. Card No. Mic 58-3758) 


David L. Trout, Ph.D. 
Duke University, 1958 


Supervisor: Frederick Bernheim 


The major portion of work reported here concerns the 
interaction of lysergic acid diethylamide (LSD) and 5-hy- 
droxytryptamine (serotonin). LSD, a psychotomimetic 
drug, structurally resembles serotonin, a substance which 
exists in the brain, presumably as a neurohormone. In 
peripheral structures, LSD has, under various conditions, 
been observed to block, augment, and simulate serotonin 
effects. 

As with other attempts to study LSD-serotonin inter- 
actions within the central nervous system, the major prob- 
lem involved methods. Most of the work here described 
concerned setting up methods and testing them against 
drugs of known central action. 

Female juvenile Siamese fighting fish (Betta splendens) 
were used in this study. Being labyrinth breathers, they 
became hypoxic and restless when prevented by a gauze 
screen from gulping air. Three aspects of the response to 
air denial lent themselves to quantitation and proved useful 
in demonstrating small drug effects. These parameters 
were (1) the delay after ceiling placement before fish 
probed the gauze layer; (2) the period of activity before 
fish stopped moving for at least 30 seconds; and (3) the 
muscular activity of fish at intervals after the air surface 
was screened Off. 

Muscle action potentials produce waves of altered elec- 
trical charge along the fish surface, and these induce rapid 
fluctuations in electropotential field about the fish. This 
fact provided the basis for designing an apparatus to re- 
cord muscular activity. Fish were placed within a gauze 
enclosure inside a larger container, which held a silver 
electrode at each end. When the air surface was screened 
off and fish became restless, rapid changes in potential 
difference between the two electrodes occurred and were 
recorded with a Grass electro-encephalograph. The re- 
sulting electromyograms, on analysis, provided a measure 
of the intensity of the stress response. 

In testing the methods, chlorpromazine was observed 
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to depress muscular activity during air denial, while pen- 
tamethylenetetrazol (Metrazol), as was expected, intensi- 
fied the response and prolonged the period of almost con- 
tinuous activity. LSD depressed both the intensity and 
duration of the stress response, and both effects were en- 
hanced by serotonin. These observations are believed to 
demonstrate a pattern of central interaction, and their im- 
plications are discussed. 

Of the five drugs tested, including pentothal sodium, 
only LSD reduced the delay after ceiling placement before 
fish probed that gauze layer. Apparently, LSD-treated 
fish underwent some change in mood or perception that 
reduced their hesitancy toward this unfamiliar object. 

The second part of the thesis concerns the unsaturated 
fatty acid composition of human plasma. Methods and ap- 
paratus are described for extracting total plasma fats 
under nitrogen and for isolating Mg salts of the phospho- 
lipids with minimum exposure to oxygen. Di- and poly- 





unsaturated fatty acids are analyzed by a spectrophotome- 
tric method in which double bonds are shifted towards a 
conjugated state by controlled heating of fats in strong 
alkali. 

Work to date has been confined to plasma from “nor- 
mal” young male adults. Analyses of total plasma lipids 
show good agreement with previous reports in the litera- 
ture. Linoleic acid has been found to constitute a quite 
constant fraction of the total lipid in “normal” plasmas 
containing 483 to 814 mg. percent total fat. Present data 
also indicate that phospholipids contain most of the poly- 
unsaturated fatty acids in plasma. 

Similar plasma analyses are to be made for young men 
who have coronary heart disease and for groups who have 
been consuming a low-fat diet. It is hoped that forthcom- 
ing data will cast light on the possible importance of es- 
sential fatty acids in atherosclerosis. 

Microfilm $2.00; Xerox $5.80. 118 pages. 
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AN INQUIRY INTO THE MEANING OF *‘PRESUPPOSE” 
(L. C. Card No. Mic 58-3441) 


George Tarrence Mc Clure, Ph.D. 
The Ohio State University, 1958 


One problem in what might be called the “methodology” 
of philosophy is the nature of the relation between a pre- 
supposition and what presupposes it. In this study, seven 
recent conceptions of this relation are formulated as defi- 
nitions and critically evaluated. In an attempt to profit 
from the faults found in these seven definitions, a new 
definition is formulated. The new definition is then de- 
fended by comparing it with the previous seven, and by an- 
ticipating some more general objections. 

The seven definitions considered are as follows: 


(1) “p presupposes q” means “p only if q” or “p ma- 
terially implies q.” 


(2) “p presupposes q” means “q only if p.” 


(3) “p presupposes q” means “there is some r such 
that q and r imply p.” 


(4) “p presupposes q” means *q is a syntactical or 
organizational.category, or classificatory device, 
which is either employed in p, or it orders, categor- 
izes, or classifies, or is part of what orders, classi- 
fies or categorizes, p.” 


(5) “p presupposes q” means “q is a genus defined by 
the performance of a function, of which p is an in- 
stance, and upon which p depends for its reasonable- 
ness.” 


(6) “p presupposes q” means “q is a rule necessary 
to the justification of p, or, q is necessary to the 
justification of p on the basis of some rule.” 


(7) “p presupposes q” means “q is a statement neces- 
sary to the formulation ofthe question to which p is 
an answer.” 





(7a) “p absolutely presupposes q” means ‘q is a first 
principle of the world outlook necessary to the justifi- 
cation of p, or of which p is a consequence or an 
answer.” 


(Definition 7a is treated as a special case of Definition 7.) 

Among the criticisms made against these seven defini- 
tions, two general types stand out. Definitions 1, 5, 6, and 
7 all assign some type of necessity to the relationship be- 
tween a presupposition and what presupposes it. A pre- 
supposition, according to Definition 1, is a necessary con- 
dition for the truth of what presupposes it. Definition 6 
makes a presupposition a necessary condition of the truth- 
or-falsity of what presupposes it. One major kind of criti- 
cism consisted in denying the necessity in the relation of 
presupposing. No statement, concept, or category, it was 
argued, is a necessary condition of the reasonableness or 
truth of any other statement. This claim was defended by 
looking to the classical propositional calculus as a para- 
digm case. No one axiom, rule or concept in the primitive 
basis of the calculus is essential to the truth or reasona- 
bleness of the theorems. There are alternative axiom- 
sets, alternative primitive terms, alternative rules. 

The other major type of objection consisted in showing 
that the relation proposed as explicating “presuppose” was 
either too narrow or too broad. The proposed relation 
either included too many cases not considered as presup- 
posing relations or included too few. Definition 4, for ex- 
ample, would restrict the term “presupposition” to syn- 
tactical categories, thereby excluding propositions. This 
definition, it was argued, is too narrow. 

Building upon the insights thus gained, a new definition, 
employing a relation of sufficient condition, was proposed. 


(8) “p presupposes q” means “q is a part of the prim- 
itive basis of a theory having p as a consequence.” 


Through a comparison of Definition (8) with the previous 
seven, it was shown that Definition 8 avoids many of the 
difficulties associated with the previous seven. In addition, 
Definition 8 has several advantages of its own. For 
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example, it makes the distinction between the psychology 
of the scientist and the philosophic justification of his re- 
sults irrelevant, by making clear the fact that presupposi- 
tions always occur in the context of rational reconstruction 
and justification. 

Acceptance of Definition 8 has interesting consequences 
for the methodology of philosophy. It leads, for example, 
to a kind of methodological pluralism, because any given p 
could have more than one set of presuppositions. It is thus 
possible to have more than one account or explanation of a 
thing. Acceptance of this pluralism, in turn, raises the 
problem of the nature of the “best” account. 

Microfilm $2.00; Xerox $6.40. 132 pages. 


THE RELATION BETWEEN HEGEL 
AND KIERKEGAARD 


(L. C. Card No. Mic 58-3111) 


Wayman Bernard McLaughlin, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Richard M. Millard 


1. The Problem of the Dissertation 


The problem of the dissertation is to determine the na- 
ture of Kierkegaard’s relation to Hegel in areas of agree- 
ments and differences. This investigation attempts to 
penetrate beneath Kierkegaard’s polemical writings to the 
basis of his philosophy. The central contention is that 
Hegel exerted a formative influence upon Kierkegaard. . 


2. The Method of Study 


The method of the dissertation is threefold: historical, 
comparative, and critical. The historical-comparative- 
critical method, as used in this study, involves the follow- 
ing principles: 1) to give an account of Hegel’s and Kier- 
kegaard’s views of their historical precedessors, of their 
systems, and of their influences on some contemporary 
trends of thought; 2) to compare the two respective sys- 
tems in terms of both similarities and differences; 3) to 
criticize Kierkegaard’s view in light of Hegel’s philosophy. 


3. A Final Summary 


Kierkegaard’s relation to Hegel has been shown to be 
twofold: First, Kierkegaard used Hegel’s terminology and 
meanings in the development of his own thought as well as 
in his critique of Hegel. Thus Kierkegaard’s relation to 
Hegel is always paradoxical; that is, the Danish philoso- 
pher uses at the same time Hegelian and anti-Hegelian 
views. Secondly, Kierkegaard’s philosophy lacks the com- 
prehensiveness of Hegel’s, yet there are some essential 
points on which the thinkers agree. Oftentimes the agree- 
ment suggests a profound influence of Hegel on Kierke- 
gaard. However, even on basic points of agreement, Kier- 
kegaard’s use of Hegelianism is not free from vast differ- 
ences and hesitancies. 

The following statements are the outstanding conclu- 
sions of this study: 


1. Hegel and Kierkegaard share in common a dialec- 
tical methodology. In Kierkegaard’s denial of 
smooth transition from one stage to another there 
is opposition to Hegel’s view. But there is at times 





a counter-tendency in Kierkegaard’s attitude to af- 
firm smooth transitions in agreement with Hegel’s 
position. 


Like Kierkegaard, Hegel is also an existential 
thinker, since both thinkers write nothing of sig- 
nificance that is not filled with emphasis upon par- 
ticipation, feeling and involvement. Hegel was not 
unaware of existence as Kierkegaard seemed to 
believe. 


. Like Hegel, Kierkegaard considers life to be dy- 
namic, and spiritual. Perhaps Kierkegaard is an 
ethical idealist, as Hegel is an absolute idealist. 


. Kierkegaard, along with Hegel, maintains that the 
abstract is the unreal. Kierkegaard is not fair to 
Hegel’s system in making it the acme of abstrac- 
tion. 


. Some aspects of Hegel’s religious thought, espe- 
cially his early theological writings and his view of 
subjective religion, are close to Kierkegaard’s po- 
sition. 


. Kierkegaard, opposing Hegel’s over-emphasis upon 
essence, affirms the priority of existence over 
essence. 


The following basic criticisms by Kierkegaard of 
Hegel’s system have been shown to be not totally 
justified: 1) Kierkegaard is anti-metaphysical, and 
opposes Hegel’s identification of being and thought, 
since it makes for pure abstraction. 2) Kierke- 
gaard is anti-historical, and attacks speculative 
thought which imports necessity into the historical 
process. 3) Kierkegaard is anti-systematic, and 
criticizes the systematic tendency of Hegelianism, 
since an existential system is impossible. The 
central weakness in most of Kierkegaard’s criti- 
cisms of Hegel is that Kierkegaard misses the em- 
pirical side of the latter. 


. Both Hegelian and Kierkegaardian concepts are 
found in the salient conflicts in pragmatism, real- 
ism, post-Kierkegaardian existentialism, and ideal- 
ism. Microfilm $4.45; Xerox $15.00. 346 pages. 


THE PARADIGM CASE ARGUMENT 
AS AN EXISTENCE PROOF 


(L. C. Card No. Mic 58-7373) 


Peter Radcliff, Ph.D. 
University of Washington, 1958 


The thesis is an examination of the paradigm case 
argument as an existence proof. Two types of existence 
proof are discussed. The conclusion of one type of argu- 
ment, called the general paradigm case argument, is that 
certain things have existed. The conclusion of the other 
type of argument, called the particular paradigm case 
argument, is that this isan x. Examplesof the arguments 
are taken from the work of Flew, Pap, and Malcolm. It is 
argued that the point of these arguments is to provide lin- 
guistic justification for statements about what has or does 
exist in the world. No tenable form of the particular 
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paradigm case argument is found. The general paradigm 
case argument is considered a sound argument. Several 
words are given as examples for which the argument works 
but no general account of the argument is given by furnish- 
ing a set of criteria that would select all the words for 
which the argument works. The examples of the argument 
are then examined to see if acceptance of the argument re- 
quires modification of traditional views as to the nature of 
logic. The argument while accepted as sound is trivialized 
so that no modification is required. The proof is shown to 
require empirical premises and so as an existence proof is 
no more exciting than a proof showing that animals exist 
given the premise that cats exist. It is argued that the ar- 
sument derives its apparent strength from a fluctuation be- 
tween two views of meaning. The success of the argument 
requires a view of meaning on which statements about sig- 
nificant or meaningful use are empirical statements but the 
appearance of strength is gained through a shift to a view 
on which the truth of this kind of statement can be deter- 
mined by inspection. The validity of the argument rests 
upon the claim that a certain statement is contradictory. 
Several views as to the nature of contradiction are ex- 
amined. The view that contradictory statements are state- 
ments for which the rules of language have provided no 
use, called the permissive view, is contrasted with the 
view that contradictory statements cannot have a descrip- 
tive use, called the prohibitive view. Each view is found to 
fit certain examples. A justification is provided for utiliz- 
ing the prohibitive view in connection with the general 
paradigm case argument. The thesis recognizes that the 
number of philosophers who have constructed existence 
proofs is few in comparison with the number of philoso- 
phers who appeal to paradigm cases in the course of their 
work. The difference between existence and non-existence 
proofs involving paradigm cases is noted. An evaluation of 
the appeal to paradigm cases where this is not intended as 
an existence proof is given. 

Microfilm $2.80; Xerox $9.80. 216 pages. 


THE CHRISTIAN THEOLOGY 
OF BORDEN PARKER BOWNE 


(L. C. Card No. Mic 58-3126) 


Frederick Thomas Trotter, Ph.D. 
Boston University Graduate School, 1958 
Major Professor: Professor S, Paul Schilling 
Commentators have recognized the religious interests 
of the American philosopher Borden Parker Bowne (1847- 
1910). His influence in the development of the theological 
climate of The Methodist Church has been considerable. 
However, no thoroughgoing attempt has been made to or- 
ganize systematically his doctrinal work. His theology has 
been mediated through his students who presented a variety 
of solutions to the theological problems raised by Bowne. 
The intention of the writer is to discover and expound the 
main features of Bowne’s Christian theology, to relate them 
to historic Christian doctrine under the classical categories 
of apologetics, dogmatics, and ethics, and to appraise the 
nature and significance of his theological contribution. 
Apologetics.--Bowne’s philosophical position is con- 








genial to a Christian world view. He posits a universe of 
persons in which the world-ground is also personal and 
characterized by self-direction and volition, and he identi- 
fies this philosophical world-ground with the “God of re- 
ligion.” 

His metaphysics presents a unique immanentalism in 
which the phenomenal world is God’s act as well as idea. 
A bitter foe of pantheistic immanentalism, his personal- 
ism posits a world in which events are supernatural in 
causation, natural in appearance. Emphasis upon the per- 
son of God protects transcendence. 

Bowne’s methodology is “pragmatic,” affirming life 
over logic, interest-satisfaction over reason, and the use- 
ful over the merely consistent. As most Christian faith- 
claims are non-demonstrable, they need more than con- 
sistency for affirmation. 

Dogmatics.--The theological attributes of God are 
moral goodness and holiness. Purely metaphysical con- 
ceptions of God are “ethically barren.” He demonstrates 
the necessity for an ethical character in God by (1) an ap- 
peal to experience to prove that the world-ground pro- 
ceeds according to ethical principles; and (2) a “prag- 
matic” argument from the Christian faith-claim in God’s 
perfect ethical character. 

His Trinity is founded on logical and empirical argu- 
ments. He asserts, first, the necessity for a “community 
of personal life” within the divine unity in order to posit 
moral life for God. He also affirms trinitarian belief 
from the experience of the presence of the Holy Spirit and 
the necessity for its provision in the divine economy. 

Bowne’s anthropology is based upon man’s awareness 
of his own self-direction and dependence. He asserts the 
Christian view of the “image of God” as man’s possibility 
of self-direction, but equally emphasizes man’s finiteness, 
dependence, and sin. Freedom, despite its great specula- 
tive significance, is always limited by nature. Denying 
Pelagian “self-sufficiency,” nevertheless he defines sin as 
volitional. Consistent moral concern leads him provision- 
ally to accept the doctrines of retribution and annihilation 
and to reject the doctrine of second probation. 

Bowne’s Christology is “kenotic” and hastwo practical 
dimensions: first, a sublime faith that in Jesus Christ life 
finds meaning; second, a definition of “discipleship with 
Christ” as moral obedience to God’s will. Bowne rejects 
some classical atonement doctrines as forensic distortions 
and some liberal interpretations as sentimental denials. 
His own doctrine is “exemplary,” emphasizing the notion 
that Christ’s death was the effect rather than the cause of 
God’s love. 

Christian life is a balance between “ethical,” “Pau- 
line,” and “mystical” traditions in Christian thought. The 
“ethical” is central although it needs the corrective of 
“Pauline” and “mystical” elements to keep it from Phari- 
saism. 

Ethics.--Consistent ethical concern is apparent 
throughout Bowne’s entire work. Formal ethics is a syn- 
thesis of intuitionism and utilitarianism in which the judg- 
ments of intuition and the ideals of utility are absorbed 
into the commandments of religious duty. To be a Christ- 
ian means “to live in loving submission and active obedi- 
ence to the will of God, trusting in his mercy in Jesus 
Christ.” This faith-claim, in dialectic with moral intui- 
tion, is expressed in society through the ethics of right- 
eousness. Microfilm $3.85; Xerox $13.00. 297 pages. 
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THE CONCEPT OF RATIONALITY IN THE ETHICS 
AND VALUE THEORY OF CLARENCE IRVING LEWIS 


(L. C. Card No. Mic 58-7550) 


Arthur Murray Wheeler, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor A. Campbell Garnett 


Lewis distinguishes valuation from ethics. Questions 
of good and bad are questions of valuation and are empiri- 
cal questions, but questions of right or wrong are ethical 
questions and cannot be determined by empirical facts 
alone. The transition from valuation to ethics rests on the 
concept of rationality, and the problem, thus, is to analyse 
the concept of rationality. 

Certain criteria are stated by means of which rational 
decisions can be made in regard to good and bad. Acting 
so that the valuable may be realized is the essence of what 
it means to be reasonable; to be rational means to be ca- 
pable of constraint by prevision of some future good or ill. 
This is the sphere of valuation, and the process is purely 
empirical. In ethics, the ultimate principle, which is 
stated in three forms, is attributed to our rationality, but 
the processes of reason here are not purely empirical. 
Rationality is an inborn capacity, but the form it takes is 
greatly influenced by social and cultural factors. 

Lewis views value theory as a prolegomenon to ethics. 
It is seen that his value theory advances beyond those of 
Ralph Barton Perry and John Dewey, who also treat value 
as based in interest. As against Perry, Lewis can grant 
unrecognized values; he also escapes the criticism of 
Perry that he does not settle the problem of the satisfac- 
tion of interest as distinguished from merely being inter- 
ested in something. Lewis’ distinction of values into in- 
trinsic, inherent, and instrumental clarifies certain 





confusions caused by Dewey’s concept of the continuum of 
means-ends. | 

In his ethical works, Lewis holds that it is the conse- 
quences which distinguish different acts. An act is sub- 
jectively right if the doer is convinced that it is the one 
from which the best consequences are likely to follow, 
while it is objectively right only if this conviction is a cog- 
nitively correct judgment. Two criteria are used by Lewis 
in judging the rightness of an act; a rule, and the charac- 
ter of the consequences of a contemplated act. We state 
the objection that acts can be distinguished otherwise than 
by their consequences, and suggest that we should say an 
act is objectively right if its actual consequences are best, 
not merely if its consequences are justifiably expected to 
be so. 

Lewis’ view is seen to be naturalistic and teleological, 
though there is also a formal aspect in his ethical theory. 
The ultimate ethical principle is a priori, but Lewis should 
not be understood to be an intuitionist. The a priori prin- 
ciple is not proved or intuited, but is pragmatically justi- 
fied. We suggest that since the a priori principle can be 
altered on pragmatic, ultimately prudential grounds Lewis’ 
universalism is not sufficiently grounded. 

Lewis is seen to be a cognitivist in regard to ethics, as 
well as in regard to valuation. He is a formalist in the 
sense that the particular acts are determined formally by 
a rule; he is a teleologist in the sense that the rules are 
themselves determined by teleological considerations rele- 
vant to an ultimate principle and that this is pragmatically 
determined. 

Our final criticism of Lewis’ ethical theory is that he 
has not given us the criteria by which the basic ethical 
principle, which is pragmatically grounded and can be 
changed, due to pragmatic considerations, may justifiably 
be altered. Microfilm $2.95; Xerox $10.20. 228 pages. 
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LOW TEMPERATURE GALVANOMAGNETIC EFFECTS 
IN METAL SINGLE CRYSTAL OF ZINC 


(L. C. Card No. Mic 58-7321) 


Sayed Ahmad Ali, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Joseph M. Reynolds 


The direct current Hall and magnetoresistance effects 
have been studied in a zinc single crystal at fields up to 11 
kilogauss and at temperatures from 1.6° to 4.2°K. High 
sensitivity voltage measurements have shown oscillations 
in both the effects which are periodic in the reciprocal of 
the magnetic field. A second peak system is observed 
superposed on the main oscillations which becomes more 
distinct at high fields and at temperatures below 4.2” K. 
With a decrease in temperature, the main peaks in the 
Hall effect and the oscillatory resistance shift towards 
lower values of the magnetic field. Phase and period 





relationships between the Hall and magnetoresistance ef- 
fects are discussed. The value of 8*/E is found equal to 
6.4 x 10™° H™, which remains independent of temperature 
between 4.2° and 1.7°K. 

Microfilm $2.00; Xerox $4.80. 95 pages. 


NUCLEAR MAGNETIC RESONANCE IN POTASSIUM 
DIHYDROGEN PHOSPHATE TYPE CRYSTALS 


(L. C. Card No. Mic 58-7348) 


John Ludwig Bjorkstam, Ph.D. 
University of Washington, 1958 


An investigation of KH,PO, type ferroelectric crystals 
has been conducted using nuclear magnetic resonance ab- 
sorption methods. It has been possible to determine the 
electric field gradient tensor at the deuteron site in 
KD, PO, by examining the perturbation of the magnetic 
energy levels due to the interaction of the deuteron 
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quadrupole moment with the crystalline electric field. De- 
pendence of the thermal relaxation time of hydrogen, deu- 
teron and phosphorous nuclei upon such factors as fre- 
quency, temperature, orientation and sample have been 
investigated. Similar studies of the resonance line width 
and line shape have been conducted. 

Analysis of the room temperature quadrupole splitting 
data yields a quadrupole coupling constant for the deuteron 





of 3 =X = 119 kc/s and an asymmetry parameter 7 


= ox Pyy = 0.049. The principal axes of the field gra- 
ZZ 


dient tensor are very nearly along the crystal axes. A 
very small change in the field gradient tensor occurs upon 
cooling below the ferroelectric Curie temperature. This 
is interpreted in terms of a small mechanical shear which 
is known to take place when the crystal polarizes. 

A linear dependence of thermal relaxation time on fre- 
quency is found for the hydrogen and phosphorous nuclei at 
room temperature. Because the relaxation time is also 
sample dependent it is suggested that the dominant relax- 
ation mechanism is probably interaction with paramagnetic 
impurities. This is not the case for the deuteron reso- 
nance in KD2PO,. Here the relaxation time is found to de- 
pend upon orientation of the crystal in the applied magnetic 
field. Essential features of the deuteron relaxation time 
are explained in terms of quadrupolar interaction. 

A large minimum is found in the relaxation time of hy- 
drogen in KH2AsQ,4 at the Curie temperature. Possible in- 
terpretation of this minimum is made in connection with 
developments in the theory of ferroelectricity discussed in 
the final chapter. 

An orientation dependence of resonance line shape is 
found for the proton in KH,PO, and KH,AsO,. Although 
complete analysis of this feature was not possible it is 
shown that the amount of splitting is consistent with near- 
est neighbor magnetic dipole-dipole interaction. 

Microfilm $2.00; Xerox $4.40. 81 pages. 





THE PRESSURE DERIVATIVES OF THE ELASTIC 
CONSTANTS OF COPPER, SILVER AND GOLD, 
TO 10,000 BARS 


(L. C. Card No. Mic 58-5565) 


William Burton Daniels, Ph.D. 
Case Institute of Technology, 1958 


The pressure derivatives of the elastic constants of 
the homologous series of metals copper, silver and gold, 
have been measured over the pressure range from 0 to 
10,000 bars, using a modified ultrasonic pulse echo 
method. Means have been devised to make measurement 
of the change of elastic constants with pressure as directly 
as possible. 

The values found for the pressure derivatives of the 
elastic constants of copper, silver and gold are: 


Metal dc/dP dc’/dP dB./dP 
Cu 2.35 0.580 5.59 
Ag 2.31 0.639 6.18 
Au 1.779 0.438 6.43 








(Zener’s notation, C = Cy,, C’ = (C,, - C,,)/2 and B.; 
= (C,, + 2C,,),/3 has been used.) 

The values of the elastic constants and their pressure 
derivatives have been interpreted in terms of long range 
interactions and short range nearest neighbor interactions. 
An argument is presented to indicate that there are pres- 
ent short range, non-central, many body interactions 
which contribute to the shear constants and their deriva- 
tives with increasing importance as one progresses down 
the series from copper through silver to gold. 

Microfilm $2.00; Xerox $3.00. 30 pages. 


LUMINESCENCE OF PHOSPHORS UNDER EXCITATION 
BY IONIZING RADIATION AND THEIR USE 
AS SOFT X-RAY DETECTORS 


(L. C. Card No. Mic 58-7253) 


JOseph Dresner, Ph.D. 
New York University, 1958 


Adviser: Prof. H. Kallmann 


This thesis is concerned with the interaction of x-rays 
with various luminescent substances. Particular attention 
is given to luminescence under soft x-rays (2-10 Kv.), 
whose accurate detection and measurement pose special 
problems. 

The buildup of fluorescence was investigated under ex- 
citation by x-rays of various wavelengths, and the results 
were compared with those obtained with other types of ion- 
izing radiation such as fast electrons and a particles. 
Measurements were performed under irradiation by x-rays 
of 35 Kv and 3.5 Kv and by Sr” 8 rays at room tempera-_ 
ture and at -70 C. A method was developed by which the 
volume of phosphor in which all traps are filled by a single 
ionizing event can be calculated from a knowledge of the 
rise curves of light emission. For the three types of irra- 
diation used, it was found that the volumes of these chan- 
nels of excitation were proportional to the amount of en- 
ergy transferred to the phosphor by each ionizing particle. 
This implies that the excited electrons diffuse out from 
the path of the ionizing particle until they are stopped by 
traps. In the above cases, the electrostatic field produced 
by the positively charged core of the channels is too small 
to interfere with the diffusion of the excited electrons. In 
the case of irradiation by high energy a particles, this 
field is large enough to inhibit the diffusion process com- 
pletely. Only a small part of the energy dissipated by the 
q@ particle is expended in filling all the traps in a very 
narrow channel, the rest being available for radiative 
processes. This channel model thus accounts for the al- 
most instantaneous rise of light emission which is ob- 
served under irradiation by a@ particles. 

The various ways in which x-rays can be measured by 
luminescent methods were then investigated. The detec- 
tion of small intensities of soft x-rays raises different 
problems than the detection of low intensities of high en- 
ergy radiation because of the small amount of energy car- 
ried by the individual x-ray quanta. Various phosphors 
were investigated with respect to their suitability for this 
purpose. Their relative luminescent efficiencies were 
measured under irradiation by monoenergetic x-rays in 
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the range from 2 to 10 Kv. The light emission was meas- 
ured by an integrated intensity method. An Ag activated 
ZnS (type D) exhibits the strongest light emission. Varia- 
tions of the luminescent efficiency with x-ray energy were 
found to be small. For anthracene, the results obtained 
could be compared to those predicted by theory and were 
found to be in good agreement with them. 

The smallest x-ray flux which can be measured by the 
integrated intensity method is about 10° ev./sec. For 
lower intensities, the scintillation counting method must be 
used. Since the pulses resulting from the absorption of 
low energy x-ray quanta are small, they are difficult to 
separate from the noise pulses of the photomultiplier tube. 
Thus, the sensitivity of this method for soft x-ray meas- 
urements is limited by the fluctuations in the number of 
background pulses. Methods were developed to obtain the 
utmost sensitivity of detection in the above energy range. 
Using phosphor D in conjunction with a cooled 1P21 pho- 
tomultiplier, counting measurements were performed with 
known low intensities of very pure Ni K x-rays. An x-ray 
flux of 0.23 quanta/sec. was accurately measured. From 
this measurement, the limit of sensitivity of the counting 
method is estimated to be 1 quantum/sec. for sulfur K x- 
rays (2.33 Kv). Microfilm $2.00; Xerox $6.80. 142 pages. 


NUCLEAR MAGNETIC RESONANCE IN 
NEUTRON-IRRADIATED ALKALI HALIDES 


(L. C. Card No. Mic 58-7649) 


John Francis Hon, Ph.D. 
Brown University, 1958 


The effect of neutron irradiation on the characteristics 
of Nuclear Magnetic Resonance lines in some alkali hal- 
ides (Nal, LiI, KI, and KBr) has been studied. A phenome- 
nological theory has been developed which related changes 
in intensity of resonance lines with the density and spatial 
distribution of point defects (vacancies and interstitials). 
An analysis of the experimental data based on this theory 
establishes reasonable agreement between defect densities 
determined experimentally and determined theoretically 
from radiation damage theory. In addition it is found that 
the defects produced by neutron irradiation are spatially 
distributed in a manner which results from the mean free 
path between displacement collisions being several lattice 
spacings. 

It is also found that the defects produced by neutron 
irradiation tend to anneal out at room temperature. 

Studies of the Nuclear Magnetic Resonance lines in two 
of the crystal types, NaI and KI, previous to irradiation re- 
vealed intensity anomalies as the crystals were rotated 
with respect to the impressed magnetic field. An approxi- 
mate analysis of internal electric field gradients produced 
by the stresses associated with dislocations shows that 
such anomalies should exist only if the dislocations are 
preferentially oriented in certain crystallographic direc- 
tions. The experimental data gives these preferred direc- 
tions to the (1,0,0) type directions in both NaI and KI. 

Microfilm $2.05; Xerox $7.20. 153 pages. 





CONTRIBUTIONS TO GEOMAGNETIC THEORY 
(L. C. Card No. Mic 58-5834) 


Joseph Emil Kasper, Ph.D. 
State University of Iowa, 1958 


Chairman: Assistant Professor Ernest C. Ray 


Two separate investigations in the theory of the effect 
of the earth’s magnetic field on cosmic radiation are de- 
scribed. In each the earth is taken to be a geometrical 
sphere and the earth’s field is taken to be that of a mag- 
netic dipole located at the geometric center of the earth. 
The first investigation deals with the theory of the simple 
shadow effect of the earth for observation points on the 
earth’s surface. A detailed statement of the theory is 
given, including proofs for the principal theorems cited 
and used. Simple shadow cones were also computed nu- 
merically by the use of two IBM type 704 computers to 
solve numerically the equations of motion of charged parti- 
cles in the meridian plane of the earth. The newly com- 
puted cones are exhibited in figures for latitudes from 30° 
north to 80° north, and for particle rigidities from 0.1 to 
0.6, expressed in stgrmer units. Discussion of the cones 
is given, with comments of their significance for interpre- 
tation of experimental data and on the discrepancies be- 
tween them and earlier work and certain recent work. 

The second investigation deals with the theory of the 
effects of the earth’s magnetic field when the point of ob- 
servation is above the earth’s surface at altitudes from 
zero up to some 7,000 or 8,000 miles. The roles played by 
the Stg¢rmer cone and main cone in the new circumstances 
are shown. There is developed in detail the idea of the 
principal shadow cone and a definition for this cone is 
made. The penumbral region in the new circumstances is 
discussed. Principal shadow cones computed by use of 
digital computers are exhibited in considerable quantity. 
The method of production of these cones is described and 
the cones are thoroughly discussed. The cones exhibited 
are for particle rigidities from 0.1 to 0.8 in stérmer units, 
the latitudes covered range from 0° north to 70° north, and 
the range of altitudes is from zero to a maximum of more 
than 8,000 miles. 

Microfilm $2.20; Xerox $7.60. 165 pages. 


NUCLEAR QUADRUPOLE TRANSITIONS 
IN CHLORINE AND BROMINE COMPOUNDS 


(L. C. Card No. Mic 58-7184) 


Edward Raymond Manring, Ph.D. 
The Ohio State University, 1953 


The first direct nuclear quadrupole transitions were 
observed by Dehmelt’ in solid trans-dichloroethylene. The 
absorption frequencies in the quadrupole spectra corre- 
spond to the coupling energy between nuclei having an elec- 
tric quadrupole moment and the electric field gradient at 
their location. An estimate of nuclear quadrupole mo- 
ments may be obtained from absorption frequency meas- 
urements provided calculation of the electric field gradi- 
ent is possible. Information about chemical bonding and 
crystal phase changes can be derived from these frequency 
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measurements. The Zeeman splitting of the absorption 
lines in single crystals provides some information about 
the crystal structure. 

The present work is concerned with absorptions due to 
Cl°° and CI’ isotopes in p-C,H,Cl,, NaClO,, CHCl,, and 
CCl,; due to Br* and Br’® isotopes in p-C,H,Br,, and 
CH.Br,; and the Zeeman splitting of the absorptions due 
to Cl**° in single crystals of NaClO,. 


ENERGY RELATIONS 


The energy levels of a nucleus with spin I and electric 
quadrupole moment eQ when placed in an electric field 
gradient which is symmetrical about some direction, taken 
as the Z-axis, and which has the magnitude 37 V/ dz” 
along that direction are 


aV_  [3m*- (I 1)] 
dz” 41(21 - 1) . 


where m is the magnetic quantum number and can have 
the values (I), (I-1),---(-I 1), (-I). The energy levels 
are all doubly degenerate except when m = 0. [If the nu- 
cleus has a magnetic dipole moment, p,, transitions may 
be induced by applying an alternating magnetic field along 
a direction perpendicular to the Z-axis described above 
and which has frequency v such that 





Em = eQ 


Riss: s' Bak: 
h 


where h is Planck’s constant. 

For magnetic fields, H, which are not too large, fields 
for which yp, H/lh is small compared to v the zero field 
absorption frequency, an absorption line splits into two 
components of frequency y+ (u; H/Ih) -: cos@ and pv 
- (u; H/Ih) cos®, where @ is the angle between the Z-axis 
described above and the magnetic field. 





v= 


EXPERIMENTAL TECHNIQUE 


The transition probabilities and selection rules for 
quadrupole absorptions are similar in all respects to those 
encountered for nuclear paramagnetic resonance absorp- 
tions. Superregenerative detectors, because of their very 
high sensitivity, have been used in all of the work reported 
here. 

In order to make use of narrow band amplification, 
either frequency modulation of the detector, or Zeeman 
modulation of the absorption line has been employed. Fre- 
quency modulation was obtained by equipping the detector 
tuned circuit with a vibrating condenser which was driven 
by a source of audio frequency voltage. For Zeeman mod- 
ulation, an alternating magnetic field was applied at the 
absorbing sample. The maximum value of the magnetic 
field should be such that the term p| H/Ih is several times 
larger than the absorption line width to be observed. Such 
fields are usually of the order of 20 to 100 oersteds. For 
a powdered sample, the angle between the applied magnetic 
field and the Z-axis of each small crystal takes on all pos- 
sible values and an absorption line is hence “smeared” by 
the magnetic field. With magnetic fields which vary sinu- 
soidally with time, the absorption at the central absorption 
frequency is maximum each time the magnetic field is 
zero, hence the detector signal due to absorption has a 


lowest frequency which is twice that of the magnetic modu- 
lation. 





For both of the above modulation methods, the detector 
signal was converted to a d-c voltage by means of a lock- 
in amplifier and displayed on a tape recorder. Frequen- 
cies were measured by injecting an r-f voltage of known 
frequency into the detector so that the output signal, as 
viewed on the tape recorder, changed when the frequency 
of the detector and that of the injected voltage were equal. 


CHLORINE QUADRUPOLE ABSORPTIONS 


A superregenerative detector tuning between 20 and 40 
Mc./sec., and Zeeman modulation of the sample were used 
to observe the absorption frequencies listed in Table I. 


TABLE I 





Temperature | Frequency | Line Width 
Isotope °K Mc./sec. 


34.318 
27.047 


29.918 
23.580 


38.305 
38.251 


30.190 
30.147 


40.55 
40.65 
40.73 


Substance 


CC, ACil Cr” 195 
cr’ 195 


NaClO; he i 195 
cr’ 195 


CHCl; cr" 80 











cr” 80 





4 gl 80 

















Two absorption lines were observed for each chlorine iso- 
tope in CHCl, and three lines for Cl** in CCly. The occur- 
rence of more than one absorption line for a single isotope 
in quadrupole spectra has been attributed by Dehmelt’ to 
crystallographically different sets of positions in the lat- 
tice. 

The ratio of absorption frequency of Cl** to that of Cl*’ 
in all cases is 1.2688 t 0.0002, which agrees to within ex- 
perimental error with the values obtained by other workers 
for this ratio in a number of chlorine compounds.’ * 

The absorption frequency and line width of Cl’° in 
p-C. H.Cl. was found to change suddenly at 33°C. This 
is the same temperature at which a discontinuity has been 
found in the specific heat curve,’ and which has been ob- 
served, independently, in the quadrupole absorption spec- 
tra. 

The absorption frequencies in p-C. HiClz, CHCls, and 


CCl, can be explained, at least qualitatively, by assuming 


that the electric field gradient at the chlorine nuclei is due 
chiefly to the effects of the bonding electrons of a single 
covalent C-Cl bond.’ To explain the absorption frequencies 
in NaClO,, it is necessary to assign some double bond 
character to the Cl-O bonds. 


BROMINE QUADRUPOLE ABSORPTIONS 


A superregenerative detector which employed resonant 
line tuning elements, and Zeeman modulation of the sample 
were used to observe bromine absorptions in p-CsH4Brz 
and CH, Br,. Absorptions due to Br’ and Br” were ob- 
served at 267.840 and 223.807 Mc./sec. respectively in 
p-C,.H,Br2 at room temperature. The ratio of these fre- 
quencies is 1.1967 + 0.0003. A weak, broad absorption was 
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found in CH, Br, at 234.4 Mc./sec. at 80° K which was as- 
sumed to be due to Br”. 


ZEEMAN SPLITTING 
IN SINGLE CRYSTALS OF NaClO, 


Frequency modulation of small maximum frequency 
deviation was used to investigate the absorption spectra 
due to Cl’® in a single crystal of NaClO, when a magnetic 
field was applied. The Nat and ClO; ions form an ionic 
cubic crystal. The three oxygens in the ClO, ion lie ina 
plane which is 0.48 A from the chlorine and they are 
placed symmetrically about the line joining the chlorine 
atom and its sodium partner ion.’ 

The absorption line and its components were studied 
for various crystal orientations with respect to the mag- 
netic field direction, and for various magnetic field 
strengths from 15 to 80 oersteds. The observed Zeeman 
splitting was in agreement with the reported crystal struc- 
ture. From the observed splitting and known magnetic 
field strengths, the nuclear magnetic dipole moment of 
CF> was computed to be 0.819 + 0.015 nuclear magnetons. 
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THE SCATTERING OF ELECTRONS 
BY FREE ELECTRONS 


(L. C. Card No. Mic 58-7263) 
Albert Shadowitz, Ph.D. 
New York University, 1958 
Adviser: Dr. M. H. Shamos 


The scattering of electrons by free electrons was in- 
vestigated experimentally by means of two intersecting 
electron beams. With a 30° angle between the beams the 
collisions produce high and low energy components in the 





forward cone. The low energy component was rejected by 
means of a gate and the other detected with an electron 
multiplier. The scattered intensity was measured as a 
function of angle for 2 Kev electrons (laboratory system), 
or about 500 ev in the center-of-mass system. 

The results, with statistics of about 3%, do not corre- 
spond either with the Rutherford or with the Mott scatter- 
ing theories. Instead, the points lie on a curve that varies 
with angle more slowly than is required by either theory. 
Interestingly, this curve corresponds to that expected for 
a bound state with S-wave scattering alone. We are unable 
to account for this unexpected result. 

Microfilm $2.00; Xerox $6.20. 128 pages. 


TIME DEPENDENT SCATTERING PROCESSES 
IN QUANTUM FIELD THEORY 


(L. C. Card No. Mic 59-20) 


Julian Stone, Ph.D. 
New York University, 1958 


Adviser: Bruno Zumino 


The asymptotic behavior of scattered states in field 
theory is examined for the Lee model for the cases of the 
V particle state and the state consisting of a V particle 
plus a 9 particle. 

1. It is shown that wave packets constructed from a 
linear superposition of true scattered states (i.e., solu- 
tions of the unperturbed Hamiltonian) converge weakly, but 
not strongly, in the limit of large times to wave packets 
constructed from a linear superposition of true scattered 
states (i.e., scattered states which are solutions of the 
perturbed Hamiltonian). (A sequence of vectors y , is 
said to converge strongly to a vector y asn— o if 


lim ll wp- g,l=0. Also, wy, is said to converge 
ns oO 


weakly to y for n — o if, for arbitrary vectors ¢ of finite 


length, lim (9d, y - Wn ) = 0.) 


n= 0 

2. It is shown that wave packets constructed from the 
“asymptotically stationary” states of Van Hove converge 
strongly to the true stationary states in the limit of large 
times. 

3. It is shown that by taking a time average before go- 
ing to the limit of large times, infinite quantities associ- 
ated with the vanishing of the state vector renormalization 
constant in the absence of a high momentum cutoff are 
avoided while the asymptotic properties of the state vec- 
tors remain the same as without the time averaging. 
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ENERGY LEVELS OF THE TWO-ELECTRON ATOM, 
TO ORDER a? RYDBERG 


(L. C. Card No. Mic 58-2606) 
Joseph Sucher, Ph.D. 
Columbia University, 1958 


The a’ ry corrections to the energy levels of the two- 
electron atom have been studied and techniques have been 
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developed for calculating at least some of the corrections 
of order a* ry. The starting point has been a “mixed 
gauge” Bethe-Salpeter equation, extended to the case 
where an external field is present. The term “mixed 
gauge” refers to the fact that interaction between the elec- 
trons is described in Coulomb gauge while self-interaction 
is treated in covariant gauge. A general proof has been 
obtained that such a mixing yields correct results in the 
calculation of energy levels. The correctness of previous 
calculations for hydrogen and for positronium, in which 
some terms were calculated by comparison with the corre- 
sponding, non-hole-theoretic Breit equation, has been in- 
cidentally confirmed. 

A general formula has been obtained for the a’ ry cor- 
rection as the expectation value of a certain operator with 
the non-relativistic wave function of the atom. The a® ry 
level shift has been calculated numerically for the ground 
state of helium, using the value of the average excitation 
energy for the Lamb shift computed by Kabir and Salpeter, 
and wave functions calculated by Kinoshita and by 
Hylleraas. A value of 198310.31 cm™ is obtained for the 
ionization energy of helium, in excellent agreement with 
the experimental value of 198310.5 t 1 cm™. However, 
since the total a ry contribution is only of the order of 
1 cm™ , the precision of the experiment will have to be 
improved before the combined results of Kabir and Sal- 
peter and of the present work can be put to a more severe 
test. Microfilm $2.10; Xerox $7.40. 158 pages. 


ON THE THEORY OF THE OZONE MOLECULE 
(L. C. Card No. Mic 58-7158) 


Jerald Aubrey Weiss, Ph.D. 
The Ohio State University, 1953 


The vibration-rotatian absorption band of ozone in the 
near infrared at 9.6u has been observed in the atmospheric 
spectrum at high dispersion by Howard and Shaw.” These 
observations open the possibility of an analysis of the 
band’s rotational structure. Accordingly, a theoretical in- 
vestigation of the vibration-rotation states of the molecule, 
designed to incorporate its unusual symmetry properties, 
has been carried out. 

From the observations of Hughes’ in the microwave 
_ spectral region, it is known that the equilibrium configura- 
tion of the ozone molecule is an isosceles triangle having 
an apex angle greater than 60°. For such a configuration 
one of the three identical O** nuclei, that at the apex, oc- 
cupies a “preferred” position; hence the molecule pos- 
sesses three equivalent equilibrium configurations. The 
usual treatment of molecules possessing isomeric forms 
cannot be applied to this system, however, because it is 
not possible to pass from one equilibrium configuration to 
another by application of the operations of the geometrical 
point groups alone. The situation calls for a special sys- 
tem of internal variables in terms of which permutations 
of the particles may be conveniently effected. For this 
purpose a system of variables u, z,X is introduced,” the 
angle X being so defined that all permutations of the nuclei 
can be carried out by means of the substitutions X ~X 
+ 27/3 and X+-X. The variables correspond approxi- 
mately to normal coérdinates, with u~ vi, Z~ v,,X ~ V3. 





The Hamiltonian for the system is constructed employing 
principal axes as the body-fixed coérdinate system. With 
this choice, and with the introduction of a potential energy 
function having the appropriate symmetry properties, the 
Hamiltonian is, as required, invariant with respect to cy- 
clic permutations of the nuclei. The operations which 
superpose the molecule upon itself are found to be: for 
cyclic permutations, the substitution X ~ X + 27/3 and 
rotation through 7 about the axis perpendicular to the 
plane of the nuclei; for odd permutations, the substitution 
X + -X and rotation through 7 about one of the principal 
axes in the plane of the nuclei. 

The angular momentum is chosen to be diagonal with 
respect to the axis perpendicular to the plane of the nuclei, 
and the requirement of Bose-Einstein statistics appropri- 
ate for nuclei of zero spin is applied to the wave functions. 
It is found that the vibrational states are of four symmetry 
types, denoted by F,, G,z, where n is the quantum number 
associated with the variable X ; the wave functions satisfy 


+ 


F=(X + 22/3) = F7=(X) 

G=(X + 27/3) = - G2(X) 
roN 
G=( 


Eh pot KB (a) 
-X) =+ Gi(x) 


The existence of three equivalent equilibrium configura- 
tions requires that the potential energy function be peri- 
odic of period 27/3 in the variable X . For sucha multi- 
ple-minimum potential the states F,, G, for a given value 
of n possess, in principle, different eigenvalues of energy, 
the difference depending on the relation between the aver- 
age of the two and the maximum value of the three-fold po- 
tential energy function. From consideration of the experi- 
mental data it is concluded, however, that this difference 
is probably not observable. 

Approximate calculations designed to yield estimates 
of the difference in energy of the states Fn, Gn are de- 
scribed and the results quoted. The method of applying 
asymmetric rotator calculations to the analysis of the ro- 
tational structure of the 9.6u band is presented, and the 
results of this analysis are described. While the main 
features of the band agree well with the model proposed by 
Hughes,” the detailed structure has resisted complete 
analysis. Further work, including improved experimental 
techniques and more elaborate theoretical computations, 
will have to be carried out before the ozone molecule will 
be fully understood. | 
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PHYSICS, ELECTRONICS & ELECTRICITY 


AC IMPEDANCE MEASUREMENTS OF SPECIALLY 
ACTIVATED ZnS AND ZnCdS PHOSPHORS 
IN POWDER FORM 


(L. C. Card No. Mic 59-16) 


Peter Mark, Ph.D. 
New York University, 1958 


Adviser: Professor Hartmut P. Kallmann 


I. FURTHER VERIFICATION OF THE RELATIONSHIP 
BETWEEN THE AC IMPEDANCE 
AND THE PHOTOCONDUCTIVITY. 


Alternating current measurements of the impedance 
changes induced by ultraviolet light and beta particle irra- 
diation in specially activated ZnS and ZnCdS phosphors in 
powder form are presented. The results indicate that the 
interpretation (due to H. P. Kallmann, et. al.) of the ob- 
served impedance changes as being due to the change of 
the electron density in the conduction band is correct. The 
theoretical equations describing the behavior of the ca- 
pacitance and the dissipation factor are extended to allow 
the calculation of the photoconductivity and the conduction 
band electron density. These quantities are calculated 
from the data obtained from the impedance measurements 
and are found to be in good agreement with the results of 
luminescence measurements. By making use of the ac 
method, photoconductivity measurements can be made with 
very low field strengths (as low as 1.0 volts/cm) and 
small exciting intensities (down to almost 10~° ergs/ sec 
cm’). Furthermore, measurements can be made with sub- 
stances not readily available in the form of large single 
crystals. 











Il. DE-EXCITATION OF ZnS AND ZnCdS PHOSPHORS 
BY ELECTRIC FIELDS. 


The change of impedance (photoconductivity) of certain 
ZnS and ZnCdS powder phosphor samples, brought about 
by external ac (60 cps) and dc fields (up to 15,000 volts/ 
cm), applied during and after excitation, is described and 
compared with impedance changes due to irradiation with 
infrared light. Rise curves of photoconductivity, with and 
without additional field application during the preceding 
decay, are presented which demonstrate that electric 
fields accelerate the de-excitation process. Application of 
a dc field simultaneously with the exciting radiation re- 
sults first in a sudden drop in both the capacitance and the 
dissipation factor followed by a recovery to a new equi- 
librium level below the field free case. Removal of the 
field is accompanied by another drop in the value of these 
quantities followed by a recovery to the original field free 
values. This partial recovery is not seen during ac field 
application under the same conditions but a complete re- 
covery also occurs upon field removal. Applied during the 
photoconductivity decay, both ac and dc fields accelerate 
the decay. The sudden drop and partial recovery of the 
photoconductivity under dc fields is aiso seen during the 
photoconductivity decay but to a lesser extent. 

These phenomina are explained by a consideration of 
the distribution of conduction electrons created by the ap- 
plication of the fields. The sudden capacitance drop seen 











under a dc field is attributed to a polarization effect. The 
free charge is swept close to the electrodes leaving the 
bulk of the phosphor sample non-conducting. The partial 
recovery is due to the buildup of the back field as well as 
to an increase in the conductivity of the bulk of the phos- 
phor grains due to the creation of additional free charge 
by the exciting radiation and the emptying of traps into the 
conduction band. There is no partial recovery during ac 
field application because of the absence of the polarization 
field. The finite recovery time after removal of the field 
while the phosphor is under excitation, the acceleration of 
the photoconductivity decay due to field application and the 
extension of the rise time of the photoconductivity due to 
field application during the preceding decay are attributed 
to a quenching action brought on by an increase in the re- 
combination rate in those regions of the phosphor sample 
where conduction electrons have been piled up by the ac- 
tion of the field. 

Microfilm $2.00; Xerox $7.00. 150 pages. 


THE EFFECT OF IMPERFECTIONS ON ELECTRIC 
BREAKDOWN PHENOMENA IN KBr 


(L. C. Card No. Mic 58-3387) 


Herbert H. Yoshikawa, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Max E, Caspari 


Past studies of the dielectric breakdown of alkali hal- 
ide crystals have exhibited a large scatter in the data 
which is believed to be partly due to a neglect of some 
secondary factors which could affect the breakdown 
strength. The present experiments, employing experi- 
mental techniques reducing the variance of the data, have 
investigated the effect of the following factors on the 
breakdown strength and pre-breakdown currents of KBr 
over the temperature range -190° to 170°C: 1) annealing, 
2) quenching, 3) plastic deformation and 4) X ray irradia- 
tion. 

From these experiments, it was found that annealing in 
itself does not cause a large change in the breakdown 
strength. However, surface irregularities produced by 
thermal etching of the surfaces during annealing caused a 
reduction in the breakdown strength at room temperature, 
an increase at higher temperatures, but no effect at liquid 
air temperature. The elimination of such irregularities 
by polishing tended to return the breakdown strength to the 
as received values throughout the temperature range. The 
presence of color centers produced by X irradiation was 
found to decrease the breakdown strength at room temper- 
ature. Quenching had little effect except in so far as the 
heating process introduced surface irregularities through 
thermal etching. Plastic deformation some hours prior to 
the breakdown tests produced little effect. However, 
plastic deformation immediately prior to the tests reduced 
the breakdown strength and changed its temperature de- 
pendence. 

From these results, it is suggested that pre-break- 
down phenomena are of great importance in determining 
the experimentally observed breakdown strengths. High 
field emission of electrons and holes and space chargé 
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formation, both electronic and ionic, are two of the proc- 
esses used in developing a consistent analysis of the ex- 
perimental data. 

Microfilm $2.00; Xerox $5.20. 104 pages. 


PHYSICS, METEOROLOGY 


ON THE VERTICAL PROPAGATION OF A 
DISTURBANCE THROUGH THE MESOSPHERE 


(L. C. Card No. Mic 59-18) 


Katsuyuki Ooyama, Ph.D. 
New York University, 1958 


Adviser: Bernhard Haurwitz 


The vertical propagation of a hydrodynamical disturb- 
ance, in which the latitudinal variation of the Coriolis pa- 
rameter is the only cause of wave propagation, is studied 
in connection with possible solar-weather relationships. 
The effect of a vertically variable stratification in the 
mesosphere on the vertical transmission of the disturb- 
ance is first examined. Then, the three-dimensional 
Green’s function of the Rossby wave equation with con- 
stant coefficients is derived by making use of the method 
of stationary phase, and the energy propagation is dis- 
cussed. Relative accumulation of the energy along the 
forerunner of disturbance, which proceeds in all the direc- 
tions from the initial point source of the disturbance with 
the maximum group velocities for the respective direc- 
tions, is shown to take place. However, within several 
weeks after the initial disturbance, the forerunner does 
not become well developed; and the energy density propa- 
gated with the maximum group velocity is insignificant 
when compared with that propagated more slowly, if the 
size of the initial disturbance is within the range con- 
sidered here. The speed of the maximum disturbance is 
found to depend to a great extent on the initial size. The 
estimate of possible magnitudes of such a disturbance, 
which might be induced by a corpuscular stream in the 
high atmosphere and propagated downward, is given in 
terms of the vertical velocity. 
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| THE DIURNAL PRESSURE OSCILLATION 
ON A HEATED MOUNTAIN ISLAND 


(L. C. Card No. Mic 58-7372) 


Robert Lawrence Pyle, Ph.D. 
University of Washington, 1958 


A theory is developed for the 24-hour component of the 
diurnal pressure oscillation, and compared with observa- 
tions on Haleakala Mountain, Hawaii. 

Since the 24-hour component is closely linked to daily 
heating of the air, a theoretical explanation of it can logi- 
cally be based on a theory for airflow over a diurnally 





heated mountain island. The work of Scorer and others on 
flow over an unheated mountain and the work of Smith and 
Stern on flow over a flat heated island are based on the 
theory of small perturbations in the undisturbed flow, and 
they have certain similarities. This close relationship is 
expressed by a single general equation which reduces to 
the equations developed by these authors for their particu- 
lar models. : 

This general equation is then applied to the model of a 
diurnally heated mountain barrier of infinite extent per- 
pendicular to an undisturbed current. An appropriate 
heating function is deduced whose variation in the vertical 
embodies the eddy conduction of heat. The question of an 
upper boundary condition on the flow is discussed, and the 
theory is developed for two alternative conditions used by 
previous investigators. Ultimately, one of these is desig- 
nated as the preferred condition on the basis of differ- 
ences in the time-independent portion of the pressure per- 
turbation predicted under the two conditions. 

The time-dependent portion of the pressure perturba- 
tion is also calculated for both boundary conditions, and 
the two results are found not to differ significantly on the 
lee slope where observations on Haleakala are available. 
On the windward slope, however, the pressure perturba- 
tions predicted under the two separate conditions differ 
markedly. 

The equation is also applied to an infinite ridge ori- 
ented parallel to the undisturbed current, and the pressure 
perturbation is calculated for this model. 

The effects of the non-infinite extent of Haleakala are 
investigated by superposing the two ridge models to obtain 
a surface more closely approximating an isolated moun- 
tain. The distribution of the pressure perturbation over 
this surface is calculated by combining the perturbations 
produced by the two individual ridges. Mention is also 
made of various methods of applying theory to an unheated 
isolated hill, but the specification of an adequate heating 
function remains a major problem. 

Measurements of the 24-hour component of the diurnal 
pressure oscillation at ten stations on Haleakala Mountain 
are presented. It is demonstrated that an accurate meas- 
ure of the 24-hour component may be obtained from only 
two weeks of continuous pressure data. This short period 
of time enhances the value of these observations in check- 
ing theoretical predictions. 

Except near the level of the trade inversion, the time- 
dependent pressure perturbation predicted by theory 
agrees closely with the Haleakala observations on both the 
order of magnitude and the smaller features of the distri- 
bution of the 24-hour component. The elevation at which 
the phase changes abruptly by 180 degrees is excellently 
predicted by the theory for both the superposed ridges 
model and the perpendicular ridge alone. 

It is concluded that the theory developed here for flow 
over a diurnally heated mountain explains very well the 
observed 24-hour component of the diurnal pressure oscil- 
lation on Halekala. 

Microfilm $2.00; Xerox $3.80. 68 pages. 
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A PHASE CONTRAST INVESTIGATION 
OF ATMOSPHERIC TURBULENCE 


(L. C. Card No. Mic 58-7150) 


Misri Lal Vatsia, Ph.D. 
The University of Florida, 1958 


The phase contrast technique has been very success- 
fully exploited in a new “phase contrast telescope,” which 
enables visual observation and photography of extended, 
transparent objects. The experimental procedure for the 
fabrication of phase plates with variable absorption has 
been described in detail and the image-forming properties 
of such plates have been extensively investigated. It has 
been theoretically proved and experimentally demonstrated 
that the image of a transparent object produced by the 
phase contrast telescope in general contains more detail 
and displays higher fidelity than those obtained with the 
earlier methods of schlieren, oblique dark-ground, and 
central dark-ground illumination. 

The phase contrast telescope has been employed to in- 
vestigate the physical nature of atmospheric turbulence. It 
has been found that near ground level, up to heights of 
about seven feet, the average cell size of atmospheric tur- 
bulence is about 1.2 cm. during the day-time and that there 
is no appreciable turbulence at night. The turbulence cells 
are smaller over concrete and gravel-tar surfaces and 
slightly larger over water and grassy surfaces. 

Effects of turbulence on photographic resolution have 
been investigated. Laboratory experiments have shown 
that the extent to which localized turbulence degrades 
photographic resolution is markedly dependent upon the lo- 
cation of the turbulence along the optical path. These ex- 
periments also indicate that the mean resolving power 
under such conditions increases with shutter speed. Com- 
parable measurements made over outdoor ranges under 
average day-time conditions show that resolution in- 
creases with shutter speed at short distances, but becomes 
essentially independent of exposure time when the optical 
path is very long. One obvious and important implication 
of these experiments is that a considerable premium 
should be placed upon the proper siting of large cameras 
and telescopes to avoid strong local turbulence arising 
from heated buildings, masses of concrete exposed to the 
sun, etc. Such precautions are, on the other hand, rela- 
tively unimportant at the target end of the optical path. 

An important instrument developed for this work is an 
automatic recording photo-electric microdensitometer, 
which was especially designed and constructed in this 
laboratory. It has extreme precision and higher sensitiv- 
ity and resolution than instruments commercially available 
at present. 

The conclusions reached by Douglass from astronomi- 
cal evidence, regarding the relationship between turbu- 
lence cell size and image structure, have been verified by 
a series of experiments with an artificial star. It has 
been shown that where the aperture greatly exceeds the 
cell size, a stationary image is created, whereas when the 
aperture is less than the cell size, image motion results. 
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AN EXTENSION OF THE MULTIGROUP METHOD 
OF REACTOR ANALYSIS AND ITS APPLICATION 
TO THE NEW YORK UNIVERSITY 
SUB-CRITICAL REACTOR 


(L. C. Card No. Mic 59-9) 


Joseph Agresta, Ph.D. 
New York University, 1958 


Adviser: Lyle B. Borst 


The multigroup method of reactor analysis has been 
extended to include problems with external sources and 
time-dependence. A point source is simulated using 
Flugge’s method of first collisions. Time-dependence is 
studied by tracing the space-energy distributions through 
successive neutron generation lifetimes. 

In particular, this method is applied to study the static 
and kinetic behavior of the New York University Sub- 
Critical Reactor, the Pickle Barrel. Among the interest- 
ing results obtained are: 

(1) The dependence of amplification factor on source 
energy and source position, 

(2) The inseparability of the space and time depend- 
ence in kinetic calculations, 

(3) The “faster” kinetics of the fast neutrons as com- 
pared with slow neutrons. 

Included are complete results for the static solution of 
a three-region Pickle Barrel with a Ra-Be source, a two- 
region Pickle Barrel with a spontaneous fission source, 
and the kinetic behavior of a two-region Pickle Barrel 
with an accelerator source. Also included are complete 
machine programs for the IBM 650. 
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SCATTERING OF MESONS BY NUCLEI 
(L. C. Card No. Mic 58-7032) 


Hugh Ward Byfield, Ph.D. 
Columbia University, 1958 


The differential scattering cross-section for elastic 
(A E < 15 Mev) scattering of 62 Mev m~ and m+ on carbon 
has been measured in a 16” Wilson Cloud Chamber, with 
magnetic field. Total cross-sections are found for elastic 
scattering, inelastic scattering and absorption. A qualita- 
tive examination of the data which shows a pronounced 
nuclear-coulomb interference, leads to the conclusion that 
the nuclear potential is attractive for pions. 

The data are analyzed by means of an exact partial 
wave analysis of an optical model, using an I.B.M. 650 
computer to solve the differential equations involved, to 
solve for the phase shifts, and to compute the angular dis- 
tributions. 

Several nuclear models were examined. The complex 
potential (V, + iV,) using a square well distribution and 
using a diffuse edge distribution, with differing well depths - 
and shape parameters failed to produce a fit to more re- 
cent elastic data at 80 Mev. | 

A Kisslinger model which takes into account the ele- 
mentary pion-nucleon p-wave process was found to give 
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a good fit, provided the model was altered to eliminate an 
instability in the differential equation. The density func- 
tion was taken to be a Fermi expression as used by Woods 
and Saxon 


- Ro 


r 
P = Po [1 + exp (—__— 


=l 
)] 
The shape parameters for best fit were Ry = 1.08A¥° and 
a = 0.25. Complex interaction parameters C’ and C could 
be derived from the elementary pion-nucleon scattering 
amplitudes. The predicted set of C and C’ failed to give a 
fit. The best fit was obtained with an empirically deter- 
mined set: C =-1.1 - .li, C’ = +.35 - .15i, using the data 
at 80 Mev. 

This set provides a fit at 62 Mev for both positive and 
negative pion data. It also provides a fit to the 80 Mev 
data for Lithium and Aluminum. 

Microfilm $2.00; Xerox $3.00. 56 pages. 


A TANDEM VAN DE GRAAFF ACCELERATOR 
AND NEGATIVE HYDROGEN ION SOURCE 


(L. C. Card No. Mic 58-7325) 


Francis Eugene Dunnam, Jr., Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Dorr C, Ralph 


The particle energy available from Van de Graaff ac- 
celerators may be doubled by the use of negative hydrogen 
ions. An existing 100 kilovolt Cockroft- Walton acceler- 
ator has been modified to produce negative hydrogen ions. 
A modified 17 megacycle radiofrequency ion source de- 
livers 10 microamperes of negative deuterons, focussed 
by an einzel lens into the accelerator tube. After acceler- 
ation and refocussing, 0.3 microamperes of analyzed nega- 
tive deuterons were obtained at a point 2 meters from the 
source. An electrostatic generator has been constructed, 
with two one-foot accelerator tubes and a gas stripping 
chamber. The generator is insulated with Freon-12 (di- 
chlorodifluoromethane) or sulfur hexafluoride. Tests in- 
dicate that the system should produce protons or deuterons 
of energies above 1200 kilovolts. 
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THE 7.65-MEV EXCITED STATE INC” 
(L. C. Card No. Mic 58-7357) 


Samuel Franklin Eccles, Ph.D. 
University of Washington, 1958 


The 7.65-Mev excited state in C’*, which is of interest 
in astrophysics as well as in nuclear physics, has been | 
studied by three distinct approaches. The first was a de- 
termination of the angular distribution of inelastically 
scattered alpha-particles, using the 42-Mev alpha-particle 
beam of the University of Washington 60-inch cyclotron. A 
coincidence technique was used in the second phase, which 
was a precise determination of an upper limit for the 





probability of ground state de-excitation. The third phase, 
in which coincidence methods were also used, was a study 
of the breakup alpha-particles from the excited state. One 
result of these studies indicates that the most probable 
spin-parity assignment is 0*. The angular distribution re- 
veals that the excitation can be described by a direct in- 
teraction type model, but not by a simple alpha-particle 
model. It was also determined that the state decays to the 
ground state of C** less than 0.1 percent of the time. The 
breakup alpha-particle study indicated that the breakup 
most probably proceeds through an intermediate state in- 
volving Be®. These results do not appear to violate the 
present models of “helium-burning” in hot stars. 
Microfilm $2.00; Xerox $6.80. 142 pages. 


AN IMPROVED DECAY SCHEME FOR Cs*™ 
(L. C. Card No. Mic 58-7329) 


John Donald French, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Max Goodrich 


A study of the radioactive decay of Cs’“ has been 
made, using scintillation spectrometer techniques. Previ- 
ous work with this nucleus has demonstrated that the de- 
cay scheme is unusually complex. Nine gamma rays are 
known, and the beta spectrum has been shown to consist of 
three or more components. In the present work, coinci- 
dences of gamma rays with gamma rays, and of gamma 
rays with beta rays have been measured. The gamma ray 
spectrum coincident with each of the major gamma rays 
has been measured using two 3” by 3” Nal(T1) crystals. 
The beta rays coincident with each of the major gamma 
ray photopeaks in a Nal(T1) crystal have been measured 
using an anthracene crystal for the electron detection. 
The beta ray spectrum has been measured with an anthra- 
cene crystal, and has been found to contain beta rays of 
higher energy than any previously reported. Additional 
beta ray components have been observed with end point 
energies of approximately 350, 1000, and 1300 kev. A de- 
cay scheme is proposed which accounts for the observed 
coincidences and which is consistent with the relative in- 
tensities of the gamma rays and beta ray components. 
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RADIOACTIVE ISOTOPES OF EUROPIUM 
(L. C. Card No. Mic 58-7183) 


Rex Charles Mack, Ph.D. 
The Ohio State University, 1953 


1. Method of Production of the Activities and Determi- 
nation of the Half-lives 








The enriched isotopes of samarium, with mass num- 
bers 144, 147, 148, 149, 150, and 154 were bombarded 
with 6.7 m.e.v. protons from the Ohio State University 
cyclotron. Table I shows the per cent enrichment. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





PHYSICS 





Table I 





Per cent of various isotopes 
contained in each sample 





144 


147 


148 


149 


150 


152 


154 





Sm 


Sm 


Sm 


Sm 


144 


08.9 
0.35 
0.522 
0.547 
0.191 


13.46 
78.35 
6.05 
9.09 
2.02 


0.31 
9.07 
76.01 
11.88 
1.96 


3.19 
1.94 
10.72 
71.53 
7.02 


1.39 
1.65 
2.94 
3.98 
74.09 


3.77 
1.72 
2.76 
4.85 
11.84 


13.95 
0.914 
1.4 
2.13 
2.89 


115, and 74 k.e.v. Further examination in a gamma-ray 
scintillation spectrometer evidenced two gamma rays with 
energies 120 and 210 k.e.v. Evidently the two lower energy 
conversion lines are the result of K and L conversion of 
the 120 k.e.v. gamma-ray, and the 155 k.e.v. conversion 
line the result of K conversion of the 210 k.e.v. gamma- 
ray. 

On the basis of such evidence a decay scheme which 
indicates the decay of Eu’ to the ground and two excited 


states of Sm**’ has been formulated. 


4. The Eu*’(53-day) Activity 





154 























The general nature of the decay of Eu’*’ is exactly the 
same as the decay of Eu”. The decay is by electron cap- 
ture. Conversion lines with energies of 265 and 510 k.e.v. 
were observed in the beta-ray spectograph, and gamma- 
rays with energies of 300 and 570 k.e.v. were observed in 
the gamma-ray scintillation spectrometer. The evidence 
indicates a decay scheme similar to the Eu’*’ decay 
scheme except that the energies of the excited states of 
Sm*** have different values. 
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A half-life of about 13.7 hours was measurable in all 
of the bombarded samples samarium 144, 147, 148, 149, 
150, and 154 with relative initial saturation intensities of 
15, 13, 18, 45, 400, and 17 respectively. As is evident 
from Table I, the initial intensities are in reasonable 
agreement only with the abundances of Sm*”’ contained in 
the various samples. In the Sm*”’ sample the activity was 
followed through 6 half-lives which showed clearly that the 
half-life was 13.74 0.25 hours. Since a (p,y) reaction 
leads to stable Eu'”, a (p,@) reaction to Pm’ with half- 
life of 2.26 years, and a (p,n) reaction is certainly more 
likely than a (p,2n) reaction (6.7 m.e.v. protons were used) 
it follows that the reaction is of the type Sm’*°(p,n)Eu. 
Thus, the assignment of the 13.7-hour activity to Eu can 
be made with certainty. 

In addition to the 13.7-hour activity, activities with 24- 
day, 53-day, 120-day, and 16-year half-lives were meas- 
urable in all of the samples. The 16-year activity is well 
known and has been assigned to Eu'™. Using the 13.7-hour 
and 16-year activities as a basis for comparison, the 
writer readily established that the 24-day activity results 
from the reaction Sm’*’(p,n)Eu'™” , the 53-day activity from 
a Sm**(p,n)Eu’*® reaction, and the 120-day activity from 
the reaction Sm’**(p,n)Eu’**. An 18-minute activity was 
measurable only as a result of bombarding the Sm’ en- 
richment. Hence, comparison of initial activities with 
abundances was impossible, and no definite assignment of 
the 18-minute activity could be made. Henceforth, only the 
activities associated with Eu, Eu’ , and Eu’ are dis- 
cussed. 
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ANGULAR DISTRIBUTION OF PROTON GROUPS 
FROM THE Al?’ (n,p)Mg?”? REACTION AT 14 MEV 


(L. C. Card No. Mic 58-7660) 


Oliver Enoch Overseth, Jr., Ph.D. 
Brown University, 1958 


Distributions at small angles of reaction products are 
of interest in the detection of direct interaction processes 
in nuclear reactions. An experimental study has been 
made of the angular distributions near the forward direc- 
tion of the high energy proton groups from the Al’’(n,p)Mg” 
reaction induced by 14 Mev neutrons. The protons were 
detected by photographic emulsions placed to record pro- 
tons emitted at angles from 5 to 70 degrees with respect 
to the incident neutron beam. Angular distributions have 
been obtained for four transitions covering the first 5 Mev 
of excitation of the residual nucleus. Elimination of emul- 
sion recoils and other proton background leaves about 100 
well screened protons for each group. These are suffi- 
cient to provide distinct angular distributions with definite 
peaking in the angular region studied. The transition to 
the ground state peaks in the vicinity of 28°, that to the 
first excited level at 37°, and that to the 1.6 Mev level at 
about 50°. The 3.5 Mev transition was not resolvable 
from close lying levels and the cluster exhibits an iso- 
tropic distribution. The cross section for the reaction has 
been determined to be at least an order of magnitude 
greater than expected from compound nucleus theory. 

The direct interaction theory is discussed in detail, and 
the consistency of the experimental results with it. Spin 
assignments are made for the first two excited levels 
which are consistent with the shell model. 

Microfilm $2.00; Xerox $6.00. 123 pages. 


2. The Eu’ (13.7-hours) Activity 





The Eu’*’, 13.7-hour activity was examined in a 180 
degree beta-ray spectrometer, a negatron spectrum with 
maximum energy of 1.07 m.e.v. resulting. No positrons or 
conversion electrons were detectable. Further examina- 
tion in a gamma-ray scintillation spectrometer indicated 
that no gamma rays were associated with the activity. The 
beta transition involved was classified as a first-forbidden 
type transition on the basis of the log (ft) value. 


3. The Eu'*’ (24-day) Activity 





Absorptions of the Eu’*’ activity in various metals (Be, 
Al, Cu, and Pb) showed that Eu’*’ decays by the electron 
capture process, with associated particle and gamma radi- 
ation. Examination of the activity in a beta-ray specto- 
graph revealed three conversion lines with energies 155, 
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PROPANE BUBBLE CHAMBER STUDY 
OF THE REACTION It + P+>7 + Kt AT 1.3 BEV 


(L. C. Card No. Mic 58-2713) 


Melvin Schwartz, Ph.D. 
Columbia University, 1958 


A 6” propane bubble chamber of metal wall construc- 
tion was exposed to a 1.3 Bev m” beam at the Cosmotron, 
in an attempt to study the production and decay of hyperons 
and heavy mesons. Among the reactions studied were 1 
+p—>7+Kt; >> +n+a7. In particular it is shown that 
the >~ produced in a pion-proton collision tends to come 
out forward in the production center of mass. A study of 
the angular correlations in the ~~ decay can yield some 
information about the spin of the >" and about parity con- 
servation in its decay. 

In addition to the above, the >~ lifetime has been un- 
ambiguously measured for the first time and is found to be 
1.5 a; x 107° sec. A fortunate event gave a good meas- 
ure of the Q of the > decay into m~ and neutron. This was 
found to be Q = 118.2 ft 2.6 Mev. 
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ANGULAR CORRELATIONS 
IN NUCLEAR RESONANCE REACTIONS 


(L. C. Card No. Mic 58-7177) 


Ching Jen Tsao, Ph.D. 
The Ohio State University, 1953 


The study of angular distributions and angular corre- 
lations of nuclear reaction products is of considerable 
value in determining the spins and parities of the nuclear 
states. Most of the published work!~’ on the subject deals 
only with the two successive decays of an initially excited 
nucleus which is assumed to consist of a “statistical mix- 
ture”’ of its spin states if its spin is not zero. For reac- 
tions produced by particle bombardment of some target 
nucleus, this is generally not true. The complete three- 
stage reaction must then be considered. ® 


The present work is a study of some features of the an- 


gular properties of such reactions. It is assumed that a 
compound nucleus is formed in the bombardment of the 
target nucleus by the incident particles and that only one 
level each of the nuclei is effectively responsible for a 
specified scheme of the reaction. The general quantum 
mechanical transition probability for the whole reaction is 


then derived by a simple extension of some previous calcu- 


lations.’”° The result, as is to be expected, consists es- 
sentially of the square of the sums (over the magnetic 
quantum numbers of the nuclei) of the products of the 
three matrix elements of the respective stages of the re- 
action, with the usual energy denominators of the disper- 
sion theory. 

The formation of the compound nucleus is then con- 
sidered. Let j, and j, be the spins of the target nucleus 
and compound nucleus respectively. The incident particle 
can be assumed to be nucleons, alpha-rays, deuterons or 
other nuclei, but the present calculations of course do not 
apply if the reaction does not proceed through a state of 





compound nucleus. Let s be the spin of the incident parti- 
cle, and ¢ its orbital angular momentum. Conservation of 
angular momentum then gives 


(@+s+j =j, 


It is most convenient to couple s and j, first to a resultant 
angular momentum known as the channel spin 

s+i,=ij 
and then f and j toj,. The resulting expression for the 
matrix element is then derived in a somewhat more physi- 
cal way by making use of a result pointed out by Breit and 
Darling.° The contributions from different values of j are 
incoherent, but they must be calculated separately and 
combined with unknown ratios that depend on the nuclear 
dynamics. Two other coupling schemes” of the angular 
momenta are also considered, but they are not used for 
actual calculations on account of the greater complexity of 
the resulting expressions. For the two stages of decay 
following the particle capture, the causes of alpha-gamma 
and gamma-gamma decays are considered. The matrix 
elements for these processes are known,'~’ and are ob- 
tained in a slightly different way. 

For purposes of calculation, the z-axis, i.e., the axis. 
of quantization of the angular momenta, is chosen to be 
along the direction of the incident beam. It is then seen 
from the result that the states of different values of m, of 
the compound nucleus are in general produced in different 
relative amounts, but they still have random incoherent 
phases. For a given state of j,, m,, the angular correla- 
tions are, however, independent of the values of the angular 
momenta that couple to j,. They can therefore be calcu- 
lated separately and then combined with any desired rela- 
tive ratios. If only one value of ¢ is allowed, these ratios 
are exactly known. If more than one values of ¢ are al- 
lowed, unknown complex parameters are used to represent 
the ratios of their contributions, and there are in general 
also interference terms among them. Similar remarks 
also apply to the alpha and gamma rays. 

The expressions are more complicated than those of 


: ° ° , ° l=7 
the simpler cases discussed in earlier research. The 


functions in this case are not cylindrically symmetric 
about any direction, and hence all orders of the spherical 
harmonics Tc are needed in their expansions. It is there- 
fore impossible even in principle to carry out all the sum- 
mations over the magnetic quantum numbers explicitly in 
the general expression, as is sometimes possible in the 
simpler cases mentioned above. The angular correlations 
are then put into forms more suitable for actual computa- 
tions. Some functions needed in the calculations are given 
in an Appendix. 

For purposes of practical convenience, these functions 
are then calculated and given in four Tables. In all of. 
these Tables, the first radiation is taken to be normal to 
the incident beam. The angular correlations of the second 
radiation are then given in two different planes both con- 
taining the first radiation; one of the planes contains, and 
the other is normal to the incident beam. 

Table 1. Integral channel spin, alpha-gamma decays. 
Let j2 and j, be respectively the spins of the second ex- 
cited nucleus and the final nucleus. The ranges of spins 
included are: j = 0,1,2; j,, j, = 1,2,3; j,=0. All nuclear 
parities are included. Whenever the selection rules allow, 
two lowest values of the orbital angular momentum are in- 
cluded in the case of the incident particle and alpha-rays, 
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and an admixture of the lowest allowed 2 magnetic and 
24+. electric multipolar radiation in the case of gamma- 
rays. 

Table 2. Integral channel spins, gamma-gamma de- 
cays. The same range of spins as those in Table 1 are in- 
cluded. 

Table 3. Half-integral channel spins, alpha-gamma 
decays. The spins included are: j = 1/2, 3/2, 5/2; j, 
pi 3/2, 5/2; j2= 3/2, 5/2; js = 1/2, 3/2. Tf ji= 1/2, the 
results of earlier research’*~’ apply. If j. = 1/2, the an- 








cular correlations are isotropic. These cases are there- 
fore omitted. All nuclear parities are included. Since the 
expressions are more complicated, only the lowest allowed 
angular momentum is considered for all the particles. 
Table 4. Half-integral channel spins, gamma-gamma 
decays. The same range of spins as those in Table 3 are 
Microfilm $2.00; Xerox $5.40. 106 pages. 





included. 


1. Hamilton, D. R. “On Directional Correlation of 
Successive Quanta, Phys. Rev., 58 (1940), p. 122. 

2. Goertzel, G. “Angular Correlation of Gamma- 
Rays, Phys. Rev., 70 (1946), p. 897. 

3. Ling, D. S. Jr., and Falkoff, D. L. “Interference 











Effects in Gamma-Gamma Correlations, Phys., 76 (1949), 
p. 1639. 

4. Falkoff, D. L., and Uhlenbeck, G. E. “On the Di- 
rectional Correlation of Successive Nuclear Radiations,” 
Phys. Rev., 79 (1950), p. 323. 

5. Lloyd, S.P. “Explicit Gamma-Gamma Angular 
Correlations, Phys. Rev., 83 (1951), p. 716. 

6. Racah, G. “Directional Correlations of Successive 
Nuclear Radiations, Phys. Rev., 84 (1951), p. 910. 

7. Lloyd,S.P. “The Angular Correlation of Two 
Successive Nuclear Radiations,” Phys. Rev., 85 (1952), 

p. 904, 

8. Breit, G., and Darling, B. T. “Note on the Calcu- 
lation of Angular Distributions in Resonance Reactions, 
Phys. Rev., 71 (1947), p. 402. 

9. Biedenharn, L. C., Arfken, G. B., and Rose, M. E. 
“Angular Correlation in the Triple Cascade Transitions,’ 
Phys. Rev., 83 (1951), p. 586. 

10. Breit, G., and Wigner, E. “Capture of Slow Neu- 
trons, Phys. Rev., 49 (1936), p. 519. 

ll. Christy, R. F. “Coupling of Angular Momenta in 
Nuclear Reactions, Phys. Rev., 89 (1953), p. 839. 

Abstract published by special arrangement with The 
Ohio State University. 


























PHYSIOLOGY 


REFLEX ACTIVITY OF THE EXTERNAL 
ANAL SPHINCTER IN THE CAT 


(L. C. Card No. Mic 58-2888) 


Beverly Bishop, Ph.D. 
The University of Buffalo, 1958 


The external anal sphincter is the skeletal muscle that 
encircles the anus. It is continuously contracted except 
during defecation when its relaxation permits the evacu- 
ation of the rectal contents. By recording the action po- 
tentials from the exposed sphincter of decerebrate cats it 
has been demonstrated in the present experiments that the 
maintenance of this continuous or tonic contraction is a 
true spinal reflex dependent upon intact dorsal roots of the 
sacral segments. The S, dorsal roots were found by suc- 
cessive posterior rhizotomy to carry the majority of these 
important afferent impulses. The site of origin of these 
afferent impulses which maintain the tonic contraction of 
the sphincter was found to be the sphincter itself. Tone in 
other skeletal muscles is primarily maintained by a feed- 
back mechanism, the stretch reflex, which in turn is de- 
pendent upon the tension to which the muscle and the mus- 
cle spindle receptors are subjected by their rigid, bony 
attachment. Recording the afferent impulses from the ex- 
ternal sphincter in the present experiments revealed that 
even though the sphincter lacks a rigid bony attachment it, 
too, is equipped to signal information to the central nerv- 
ous system regarding its contractile state. 

Selective Metycaine and pressure block of the pudendal 
nerves, which carry both afferent and efferent impulses 
between sphincter and cord, demonstrated that the continu- 
ous tonic discharge of the sphincter is mediated by fine 
fibers whereas motor responses of the sphincter to cir- 
cumanal stimulation, penetration of the anus or abdominal 





compression are mediated by coarse fibers. It was previ- 
ously known that colon distention relaxed the sphincter. 
Though the afferent and efferent limbs of this reflex had 
been defined the actual site of entry at the cord of these 
inhibitory efferent impulses was unknown. The posterior 
rhizotomy experiments reported herein have defined the 
S2 dorsal roots as the chief site of entry for these inhibi- 
tory impulses from the colon. Thus, the majority of both 
the excitatory impulses from the sphincter itself and the 
inhibitory impulses from the colon enter the cord via the 
second sacral dorsal roots. The persistance of the motor 
responses of the sphincter to penetration of the anus after 
division of the S dorsal roots implies that these reflexes 
have spinal centers distinct from that for the inhibitory 
colon-sphincter reflex and the tonic discharge. 

Colon distention relaxes the sphincter. In an attempt 
to characterize the colon receptors responsible for the in- 
hibitory impulses, colostomies were performed. To the 
colon lumen were applied thermal, electrical and chemical 
stimuli. To many of the stimuli the sphincter not only 
failed to relax but very often displayed an augmented level 
of contraction. Thus, it has been shown for the first time 
that the colon possesses at least two varieties of recep- 
tors: those that inhibit sphincter tone and those that aug- 
ment it. 

Among the stimuli that were found to augment sphinc- 
ter tone were the cutting of the colostomy opening, pin 
prick of the colonic mucose, and buffered solutions with a 
pH below 1.2 or above 8.0. That the distention-sensitive 
receptors were still functiona! even though the stimuli 
augmenting sphincter discharge were nocuous, was demon- 
strated by the sphincter inhibition that could still be 
evoked by colon-distention. The role of these reflexes in 
the complex act of defecation has been discussed. 
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TOLERANCE TO HIGH TEMPERATURE 
IN SMALL MAMMALS 


(L. C. Card No. Mic 58-5819) 


Harry Meyer Frankel, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor G. Edgar Folk, Jr. 


Tolerance time was determined for male rats exposed 
at five environmental temperatures (40°C, 45°C, 50°C, 
55°C and 60°C) as well as for male hamsters at three en- 
vironmental temperatures (40°C, 45°C and 50°C). Young 
and old male and female hamsters, and male and female 
mice were also exposed at 45°C to determine their toler- 
ance times. To study the factors affecting heat death, 
blood samples were drawn from rats and determinations of 
serum potassium, calcium, and sodium and of specific 
eravity and blood hematocrit were made. All control de- 
terminations were made at 26°C. 

Tolerance time decreased as environmental tempera- 
ture increased. Tolerance time was not a simple linear 
function of environmental temperature nor was it related 
to the body weight, surface area, or initial rectal tempera- 
ture of the rats and hamsters used. 

Confinement of rats to very small cages decreased the 
tolerance time compared to rats in larger cages in all 
groups tested. Sex and age did not affect tolerance times 
of hamsters. However, in mice the females lived longer 
than the males in heat exposure. 

Serum potassium and specific gravity, and blood hema- 
tocrit were higher in heat-exposed animals than in con- 
trols. Serum sodium was essentially unchanged and serum 
calcium varied with the temperature of exposure. 

A plausible theory to explain the observations is that 
mammals acutely exposed to high environmental tempera- 
tures die as a result of circulatory failure. Vascular 
engorgement was found in all heat-exposed animals and 
pulmonary edema was found in animals exposed at temper- 
atures greater than 45'C. The blood changes that were 
observed appeared to be concomittant and not causative 
factors in heat-death. 
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THE EFFECTS OF COLD EXPOSURE ON THE 
ESTROUS CYCLE OF THE GOLDEN HAMSTER 


(L. C. Card No. Mic 58-5824) 


Richard E. Grindeland, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor G. Edgar Folk 


The present study was designed to investigate the ef- 
fects of cold exposure on the estrous cycle of the golden 
hamster (Mesocricetus auratus), a polyestrous, hetero- 
thermic animal. Secondary objectives were: (1) investi- 
gation of the relation of body temperature and weight to 
sexual status, and (2) elucidation of the mechanism of 
sexual changes due to cold exposure. 

Control hamsters had regular, four-day estrous cycles 
or became anestric; cold exposure caused all animals in 








two experiments of 30 and 90 days, respectively, to be- 
come anestric. The sequence of sexual responses during 
90 days of cold exposure were: (1) regression from four- 
day estrous cycles to anestrus occurred in the initial pe- 
riod of exposure, (2) occasional reversal of the anestrus 
to proestrus and, rarely, estrus occurred between the 50th 
and 80th days, and (3) partial cold adaptation of sexual 
function occurred during the last 10 days of exposure; the 
anestrus was partly supplanted by protracted periods of 
proestrus and estrus. Hamsters returned to the warm 
room after 60 days of exposure showed estrous cycles 
after about three weeks, demonstrating that cold exposure 
anestrus is reversible. One hamster went from anestrus 
to proestrus during hibernation, which indicates that hiber- 
nation does not preclude an increased sexual function. 

Cold-exposed and warm room hamsters did not differ 
in their response to exogenous, chorionic gonadotrophin as 
determined by vaginal smears, uterine weight, and ovarian 
histology; this fact, in addition to observations on the 
ovarian histology of untreated hamsters, suggested that a 
deficiency of gonadotrophic hormones was responsible for 
cold exposure anestrus. 

The voluntary running activity of warm room, female 
hamsters fluctuated in relation to the estrous cycle; the 
greatest activity occurred during proestrus and estrus. 
The magnitude of running activity of warm room hamsters 
which had estrous cycles or were anestric did not differ. 
Cold exposure decreased the level of running activity, but 
did not significantly change the time between peaks of ac- 
tivity, nor did it affect the nocturnality of running activity. 

The colonic temperatures, body weights, and water 
consumption did not vary with the estrous cycle, but food 
consumption did, with the greatest consumption occurring 
during diestrus and the least during estrus. During cold 
exposure hamsters (1) lost weight, especially during the 
first week, and (2) consumed more food, but not more 
water. The temperatures of cold-exposed hamsters were 
lower than those of controls only if the animals had been 
fasted. Late in the 90-day experiment cold-exposed, and 
warm room animals which had been previously cold-ex- 
posed, had temperatures significantly higher than those of 
control animals; the higher temperatures occurred at the 
time these animals showed an increased level of sexual 
function. Microfilm $2.00; Xerox $6.80. 143 pages. 


AN INVESTIGATION INTO SOME POSSIBLE 
AUDIOMETRIC CORRELATES 
OF AUDITORY DISCRIMINATION 
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Otto John Menzel, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor James F. Curtis 


In an effort to clarify the complex interrelationships 
among various audiometric symptoms, with particular 
reference to auditory discrimination, an investigation was 
carried out in which fifty persons with hearing impair- 
ments characterized by discrimination loss were given a 
battery of tests intended as measures of the principal 
audiometric variables to be studied. Intercorrelations 
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among all of those variables were computed and then cor- 
relation coefficients between each of the variables and 
auditory discrimination was obtained. 

The test battery contained measures of loss of sensi- 
tivity for tones as well as for speech; measures of audi- 
tory discrimination at several sensation levels; measures 
of recruitment, abnormal susceptibility to temporary 
threshold shift, and aural overload. 

Analysis of the data suggests the following relation- 
ships among the principal variables: 

1. Auditory discrimination appears to be inversely re- 
lated to severity of hearing loss, as might be predicted. 
The extent to which this is true could not be accurately de- 
termined due to sampling bias. 

2. The effect of audiogram contour on auditory dis- 
crimination could not be isolated in the present study inas- 
much as measures of severity and indices of audiogram 
slope were negatively correlated with each other in view of 
the sampling procedure used. However, the fact that en- 
daural frequency distortion is detrimental to auditory dis- 
crimination has been amply demonstrated in the past and 
may be considered established. 

3. The data in the present study appear to lend support 
to the conclusion reached by several other investigators 
that individuals exhibiting recruitment tend to achieve 
lower scores on tests of auditory discrimination than do 
others with hearing losses not characterized by recruit- 
ment. 

In addition, comparison of PB scores for different sen- 
sation levels shows that when recruitment is present there 
is a tendency for the PB function to reach a fairly critical 
peak at a relatively low sensation level, falling off as level 
is further increased. This was not found in the case of 
subjects not exhibiting recruitment. 

4. Scores obtained on the tone decay test failed to cor- 
relate significantly with any other measure. This result 
stands in contradiction to the view held by several investi- 
gators that the recruitment phenomenon consists of a nor- 
mal on-effect followed by abnormally rapid auditory adap- 
tation. Moreover there is nothing in the data to indicate 
that abnormal tone decay is associated with a specific 
locus of pathology. For example, since TDT at 2000 cycles 
and the Bekesy swing at the same frequency are not signifi- 
cantly correlated, it appears likely that abnormal tone de- 
cay can accompany either cochlear or neural pathology but 
may ve absent in either case. 

This is consistent with the reported occurrence of ex- 
treme decay in VIIIth nerve tumor cases and with reports 
of rapid decay in cases of Meniere’s disease, although 
none of the six subjects in the present study who had been 
diagnosed as suffering from Meniere’s disease exhibited 
abnormal tone decay. 

o. The evidence furnished by the data concerning the 
aural overload test casts serious doubt on the validity of 
that test as a measure of cochlear involvement, as well as 
on the theory, adhered to by the proponents of that test, 
that the distortion being measured arises in the hair cells. 
In this regard, the present findings are in good agreement 
with recent physiological evidence. 

6. Comparison of recruitment indices based on Bekesy 
swing with the results of alternate loudness balance tests 
suggests a need for more thorough investigation into re- 
cruitment and the many different tests used to measure it. 

Specifically, the data show that recruitment may be 
present without being detected by the Bekesy technique. 





This tends to confirm the theory of “delayed recruitment” 
as a type distinct from recruitment observable at or near 
threshold. The possible diagnostic significance of such 
differences needs to be explored. 

Microfilm $2.00; Xerox $3.60. 64 pages. 


HISTAMINE AND OTHER COMPOUNDS 
IN THE ACTIVATION OF PURIFIED PROTHROMBIN 
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Marvin Murray, M.D., Ph.D. 
Michigan State University, 1956 


The chemical reactions that occur when thrombin is 
formed from prothrombin are not fully understood. At- 
tempts are being made to elucidate this complex problem 
by isolating and studying systems containing purified pro- 
thrombin. Efforts are also being made to find substances 
that activate prothrombin in purified form. 

When prothrombin preparations containing small 
amounts of Ac-globulin are mixed with calcium, platelet 
extracts and a partially purified platelet co-factor, throm- 
bin forms rapidly. The platelet co-factor obtained from 
plasma is considered to be the antihemophilic factor. In 
the work of this thesis, certain synthetic organic com- 
pounds were discovered which will substitute the platelet 
co-factor in the activation of purified prothrombin. If 
there are other known instances where an organic com- 
pound will substitute for a protein they must be rare. 
These findings also have implications related to hemophilia 
problem on the basis that research for therapeutic agents 
is encouraged. Moreover, technical difficulties are greatly 
reduced for studying the role of the platelet derivatives in 
the activation of prothrombin. 

Histamine and its analogues, Benadryl, Decapryn and 
Linadryl (dimethylaminoethoxy compounds) and Pheninda- 
mine (a pyridindene derivative) were studied in detail. It 
was shown that their activity is in conjunction with that of 
platelet extract and plasma Ac-globulin. Moreover, the 
chemically active portion of the antihistamines has been 
identified. Acceleration of this activation was accom- 
plished by the addition of as little as four units of purified 
thrombin to the activation mixture. This purified thrombin 
was Obtained from purified prothrombin by activating in 
25% sodium citrate solution. If thrombin is not added to 
the activation mixture, a full yield of thrombin from the 
prothrombin substrate may not result. It seems likely 
here that thrombin is functioning in its well known effect 
of converting plasma Ac-globulin to serum Ac-globulin 
which in turn accelerates the conversion of prothrombin. 

Microfilm $2.00; Xerox $4.00. 72 pages. 
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A COMPARATIVE STUDY OF NITROGEN EXCRETION 
IN CERATODES CORNUARIETIS (LINNAEUS) AND 
POMACEA PALUDOSA (SAY) (PILIDAE, GASTROPODA) 


(L. C. Card No. Mic 58-7148) 


William Cooper Sloan, Ph.D. 
The University of Florida, 1958 











Eggs of Ceratodes cornuarietis and of Pomacea palu- 
dosa have been analyzed for ammonia, urea, uric acid and 
total non-protein nitrogen near the beginning and end of 
development. The terrestrial eggs of Pomacea accumulate 
small amounts of ammonia and relatively large quantities 
of uric acid during development. Although very large 
amounts of nitrogen representing unknown compounds are 
present, uric acid is believed to be the major excretory 
product. 

The aquatic eggs of Ceratodes accumulate no uric acid 
and only small amounts of ammonia during development. 
Loss of ammonia to the medium is likely, however, and 
these embryos are believed to be ammonotelic. 

Rates of excretion of nitrogenous end-products of me- 
tabolism are reported for adults of Ceratodes and Poma- 
cea. These values are placed on a dry weight basis and 
were obtained under controlled conditions of time, temper- 
ature and state of nutrition. In addition, the water medium 
into which snails were excreting was kept sterile by the 
use of antibiotics. In the presence of bacteria, uric acid 
was shown to be degraded. 

Adults of both species appear to be ammonotelic and 
rates of total nitrogen excreted are similar. Rate of uric 
acid excretion by adults of Pomacea is roughly ten times 
that of Ceratodes. This is interpreted as indicating the 
partial retention of a necessary embryonic mechanism by 
the adult. The possibility cannot be ruled out that this end- 
product is the result of purine metabolism which, for some 
unexplained reason, may occur at a much higher rate in 
Pomacea than in Ceratodes. 

Relatively high uric acid retention in renal chambers 
of Pomacea apparently results from slow accumulation. 
The amount of uric acid accumulated per day is estimated 
to be very small relative to that excreted. Excretory rate 
of this product appears to be a good measure of its elabo- 
ration in this species. Uric acid does not accumulate with 
age in renal tissues of Ceratodes. 

No terrestrial history for either species investigated 
is indicated by the results of this study. 

: Microfilm $2.00; Xerox $3.00. 46 pages. 






































STUDIES REGARDING THE PATHOGENESIS 
OF THE NEPHROTIC SYNDROME 


(L. C. Card No. Mic 58-3566) 


Gunnar Brynolf Stickler, Ph.D. 
University of Minnesota, 1958 


Adviser: K.G, Wakin 


The literature on the nephrotic syndrome was reviewed 
especially in regard to the definition of this disease, its 
pathogenesis and the theories explaining proteinuria, hypo- 
proteinemia, edema, hyperlipemia and its experimental 
production in the laboratory animal. 

Since the electrophoretic separation of serum proteins 





by the paper method was one important laboratory method 
used for these studies it was necessary at the outset of 
study to evaluate the validity of paper electrophoresis. Its 
value was confirmed by comparing paper electrophoresis 
and free electrophoresis (Tiselius method). 

The renal clearances of plasma protein fractions were 
then studied in five children and two adults suffering from 
the nephrotic syndrome both before and after the adminis- 
tration of plasma and of corticotropin. There was a 
marked increase in the clearance of albumin and alpha-1- 
globulin after administration of plasma during the edema- 
tous phase. In only two cases with marked hematuria was 
there an increase in the clearance of the other globulins 
before diuresis began. 

In the three cases in which the clearance values were 
tested after diuresis had been induced by administration of 
corticotropin, the clearance values were found to be 
markedly decreased. In one case the clearance values did 
not increase after a second transfusion of plasma was 
given following complete diuresis. This suggested that 
plasma transfusion may be beneficial after diuresis occurs. 
The results from the clearance experiments indicated that 
one of the basic reasons for proteinuria in nephrotic syn- 
drome is an increased glomerular permeability to proteins 
of lower molecular weight. After the administration of 
corticotropin the reduction in clearance values seems to 
suggest a decreased glomerular permeability to protein. 

In part 11, rabbits were sensitized to a homogenate of 
dog kidney. The serum obtained from these rabbits, which 
was Called nephrotoxic serum or NTS was administered in- 
travenously in relatively large doses to nine dogs, and in 
smaller doses to four dogs. 

The nine animals receiving larger doses developed 
proteinuria, lasting from 16 to 38 days. The main portion 
of the excreted protein consisted of albumin. Over a pe- 
riod from 40 to 80 days, hypoproteinemia resulted which 
was primarily caused by a decrease of the serum albumin. 
The concentration of alpha,globulin and gamma globulin de- 
creased to a lesser extent, while the concentrations of 
alpha, globulin and beta globulin increased. Prolonged hy- 
percholesteremia was a persistent finding. There was 
transient azotemia. No marked changes in blood pressure 
were observed. In all patients there was initial retention 
of fluid during a period of oliguria, but the edema disap- 
peared spontaneously during a period of polyuria. Only one 
animal developed marked edema. Two animals in this se- 
ries died; all other animals recovered completely. Nor- 
mal serum protein values are usually seen within 40 days, 
but in two animals not until after 80 days. 

The animals ;eceiving smaller doses of NTS had a pro- 
portionately less severe disease with less proteinuria and 
less marked hypoproteinemia and hypercholesteremia. 

The relationship between the amount of albuminuria 
and the resulting serum albumin levels was discussed. An 
inverse relationship between the albumin and the choles- 
terol levels in the serum was found during experimental 
renal disease. 

The pathogenesis of the nephrotic syndrome was dis- 
cussed in view of the recent literature and the studies pre- 
sented in this thesis. The conclusion was reached that the 
primary event in the pathogenesis of the nephrotic syn- 
drome is an increased permeability of the glomerulus to 
small protein molecules and that all other findings are sec- 
ondary to this loss of small molecular protein, primarily 
albumin. Microfilm $2.00; Xerox $5.40. 106 pages. 
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COUNTER-REVOLUTION IN FRANCE 1885-1914: 
A STUDY OF SOREL, BARRES, AND MAURRAS 


(L. C. Card No. Mic 59-22) 


Michael Raymond Curtis, Ph.D. 
Cornell University, 1958 


This thesis is a study of three writers, Georges Sorel, 
Maurice Barrés and Charles Maurras, in the years be- 
tween 1885 and 1914, and of their reactions to the deficien- 
cies they saw in the system of democracy in general and 
of the French Third Republic in particular. The first two 
chapters deal with the cultural and historical background of 
France in these years. They illustrate the interpenetra- 
tion of intellectual and political thought. Also, these chap- 
ters show the influence of the two major crises, the Bou- 
langer and Dreyfus Affairs, on the formation of blocs 
Supporting and opposed to the Republic, and the impact that 
these two Affairs had on the thought of the three writers. 

The thesis deals with the way in which the three writers, 
representing different political viewpoints -- Maurras, 
representative of a counter-revolutionary position, Barres, 
representative of an intense nationalist position, and Sorel, 
representative of a moralistic, leftwing position -- made 
Similar criticisms of the French regime, both its institu- 
tions and ideology. 

The succeeding chapters deal with the attack by the 
three writers on democracy, the rejection of the heritage 
of the French Revolution, and the belief that France was 
becoming decadent. Each writer diagnosed the problem 
differently and suggested different remedies. Barrés pro- 
posed a mood of exaltation, Sorel a new code of ethics and | 
law, Maurras a return to classicism. In addition, Sorel 
made a strong attack on the process of intellectualism and 
on intellectuals, and stressed the need for heroic action, 
as did Barrés. 

The thesis then deals with the political and social crit- 
icisms that the writers made, and with their criticism 
both of the high degree of centralisation and of the educa- 
tional system. In particular it discusses the deficiencies 
of the party system and of the corrupt and plutocratic na- 
ture of French politics. The three writers were all con- 
cerned about both the external and internal weaknesses of 
the Republic, externally especially in relation to the rise 
of Germany, internally because of the presence of unde- 
sirable opposition elements. 

The thesis concludes with a discussion of the desirable 
traditional values, which in the case of Maurras, were form- 
ulated into a whole political science, and then deals with 
the proposed solutions of the three writers, monarchy for 
Maurras, nationalism for Barrés and Maurras, syndical- 
ism for Sorel. The thesis ends with the view that the three 
writers are significant not only as an illustration of polit- 
ical tendencies in their own time, but in a more general 
way forthe understanding of later European non-democratic 
movements. Microfilm $4.50; Xerox $15.00. 350 pages. 
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THE NEW CONSERVATISM IN AMERICA VERSUS 
TRADITIONAL AMERICAN CONSERVATISM 


(L. C. Card No. Mic 58-7277) 


Nelson Prescott Guild, Ph.D. 
The Pennsylvania State University, 1958 





The Problem. “Conservatism” is a term used with in- 
creasing frequency in American political vocabulary, but 
one which enjoys many meanings. The “New Conserva- 
tism” refers generally to a current revival of conserva- 
tive thought in American intellectual circles. How can one 
examine and appraise the New Conservatism, and thus il- 
luminate the nature of American political theory, in the 
presence of serious confusion about the meaning of con- 
servatism? Is conservatism a mood or temperament, or 
is it an ideology? If it is an ideology, is it a “positional” 
ideology, i.e., one which simply offers a defense of any 
established institutions against change, or is it partially 
an “ideational” ideology, i.e., one which involves adherence 
by conservatives to certain institutions and substantive 
goals? What meaning can be ascribed to conservatism, 
and more particularly to the New Conservatism, as an 
American political-philosophical movement? Chapter 1 
discusses the problem of definitions and establishes con- 
servatism as essentially a positional ideology which must 
always be treated in terms of national ideational philoso- 
phies to which conservatives are attached. 

The Procedure. In order to render some order out of 
definitional chaos, Chapter 2 establishes a model of Amer- 
ican conservatism with which to appraise the New Con- 
servatism as American political theory. The model, pat- 
terned after Max Weber’s ‘ ideal-typical” construct, is a 
summary of the American political faith, i.e., of the val- 
ues, principles, techniques, and institutions which an Amer- 
ican conservative can be expected to defend against de- 
struction or adulteration. Based upon an examination of 
fundamental documents and serious scholarly works on 
the American political tradition, the model is stated in 
terms of peculiarly American attitudes toward the individ- 
ual, human nature, government, change, history, funda- 
mental law, and national identity. 

Three Americans of the past, among others, exhibited 
some degree of approximation to the model: James Mad- 
ison, Abraham Lincoln, and Woodrow Wilson. The im- 
portant consideration for this study is, however, to ex- 
amine the New Conservatism for approximation of its 
proponents to the model. 

Since conservatism is generally conceived as a re- 
sponse to fundamental challenges to established institu- 
tions, Chapter 3 treats the several types of challenges -- 
real and unreal -- to which the New Conservatives address 
themselves. This dissertation does not regard conserv- 
atism as simply a systematic, articulate resistance to 
change, but as a systematic response to fundamental chal- 
lenges to the existence or integrity of established national 
institutions and political principles and techniques. 
Thus, international communism represents fundamental 
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challenge, while the New Deal represents reform rather 
than challenge. Viewed in this light, moreover, conserva- 
tism is not construed as a function of personality traits, 

of class or group interests, of simple defense of the status 
quo, or of particular wings of political parties. 

~ Since the New Conservatives do not speak with one 
voice on the meaning of conservatism, it is necessary in 
Chapter 4 to examine the writings of four men whose pro- 
ductivity, persuasiveness, and acknowledged leadership 
mark them as the chief protagonists of a new conservatism. 
They are Russell Kirk, Clinton Rossiter, Francis G. Wil- 
son, and Peter Viereck. 

Conclusions. An examination in Chapter 5 of the phil- 
osophies of the four men indicates that (1) the New Con- 
servatism is not a systematic defense of the American 
political faith, (2) the New Conservatives must be consid- 
ered individually for real understanding, and (3) of the 
four men studied, Kirk exhibits the furthest, and Rossiter 
the closest, approximation to the model American conserv- 
atism. None, however, exhibits the conscious articulation 
of American conservatism which is necessary to overcome 
the definitional confusion which stimulated this disserta- 
tion. Microfilm $2.55; Xerox $8.80. 194 pages. 








AMERICAN CONSERVATISM: CONVENTIONA LISM, 
HISTORICISM, FUNCTIONA LISM 


(L. C. Card No. Mic 58-7037) 


Myron Q. Hale, Ph.D. 
Columbia University, 1958 


The thesis of this study is that American conservatism | 
has atraceable history. The study is organized into chron- 
ological periods according to conservative ideology char- 
acteristic of each of the successive eras in that history. 
The purpose of the study is to assist in the formulation of 
a typology of conservative ideologies, and, perhaps, the 
structuring of an ‘ideal type,” as well as to suggest 
whether or not American conservative ideology can con- 
tribute to the formulation of an acceptable political theory. 

Political theory is distinguished from political ideology 
and it is maintained that the link between ideas and ideol- 
ogy is the concept of history and the historical situation, 
and that a political ideology is a political phenomenon pro- 
duced in the course of the historical process in response 
to changes in the environment. Focusing on ideas and 
social structure, the study is concerned with two principal 
methods of causal explanation in intellectual history; the 
history of ideas and the sociology of knowledge. With this 
method, an attempt is made to go beyond Karl Mannheim’s 
approach to conservative thought by the use of the histor- 
ical approach to identify types of conservative ideology. 

The central concept, that when a value system is chal- 
lenged the turning point produces conservative ideology 
resulted in the thesis that American conservative ideology 
has undergone at least three major theoretical formula- 
tions: conventionalism, historicism, and functionalism. 
John C. Calhoun, Brooks Adams, and Arthur F. Bentley 
reveal the development of a conservative “ style of thought” 
within which are found common ideational elements. 

It is concluded that challenges to the status quo force 
conservatives to state their view of reality and political 








power. The “style of thought” produced is called “crisis 
conservatism,” which is formed to meet a challenge. 
Within this conservatism are found the following elements: 
an Opposition to oncoming power movements; the preser- 
vation of the status quo; political action and activity re- 
garded as prior to political ideas; an ideology resting on 
habit and economic interest; an understanding of politics 
that makes politics appear to be the function of economics; 
and a “natural aristocracy.” . 

Conservatives have relied upon the following ideationa 
elements. The definition of representative democracy, if 
one is offered, is a structural organization that will in- 
Sure existing community, class, or group participation. 
Power is defined as economic, as a balance, and a check. 
Government is identified with domination by a natural 
aristocracy. There is neither a formal concept of the 
“State,” nor a distinction between society and government, 
economics and politics, morals and power. Claims to 
realistic and objective analysis are based on an approach 
to politics that is both an evaluation and a prescription. 
Conservative ideology is based upon a deterministic law 
of history. 

Since each type of conservatism, as the ideology of a 
particular historical and sociological situation, was estab- 





lished and conducted within the boundaries of time and 


environment, there are some significant variations among | 
the three types. However, generally, these American con- 
servatives have conceived of economic power as the prim- 
ary element in the relation between social groups and 
government. Government is seen as an instrument which 
assists in the preservation of the existing economic struc- 
ture. The functions of government are decisively deter- 
mined by the economy. In this sense these American 
conservatives have formed their analysis so that events 
which affect their world are dealt with by reasserting 
custom and habit which in turn are based on deterministic 
or “iron” laws. For them, the center of politics and polit- 
ical power lies not within politics but outside in the econ- 
omic sphere. Consequently, conservatism becomes a 
behavioristic conception in which rationality is located in 
the changing economic activity of “fixed persons,” i.e., a 
natural aristocracy. 

Microfilm $3.80; Xerox $12.80. 295 pages. 


THE GERMAN SOCIAL-DEMOCRATIC PARTY 
1918-1933, THEORY AND PRACTICE IN A 
TRANSITION PERIOD 
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Theodore F. Schaerf, Ph.D. 
New York University, 1958 


Adviser: Dr. L. Krzyzanowski 


The subject of this study is the transformation of the 
German socialist movement from a utopia into an ideolog- 
ical and institutionalized movement in the years 1918 to 
1933. The thesis is concerned with the theories, institu- 
tional factors, and political forces which contributed to 
this transformation. 

In 1918, the German Social-democratic Party (S.P.D.) 
witnessed the labor unions’ refusal to change the economic 
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and social forms of organization and to carry out a social- 
ist revolution. The Party accepted the stabilization of the 
socialist organizations. It gave up the utopian concept of 
willed change in favor of an ideology that justified the ex- 
istence and actions of socialism’s two bureaucratic organ- 
izations, the Party and the Federation of Labor Unions. 
The transformation of the socialist movement is traced 
through the policies of S.P.D. and labor unions in matters 
of socialization, councils, and revolutionary socialism. 
The purpose of these policies was to prevent the establish- 
ment of a socialized or planned economy which might have 
impaired the position of organized labor. 

The democratic republic which S.P.D. erected at Wei- 
mar was predicated on the particular interests and status 
of recognized organizations. Its pluralism expressed that 
the Party no longer was willing to think in the utopian 
terms of general interest and that it had given up the ideal 
of a socialist society. As a result, the collective moral 
judgment - the referee function - passed from socialists 
and liberals to army, government bureaucracy, and white 
collar and increased the revolutionary momentum of the 
enemies of the Weimar Republic, democracy, and social- 
ism. 
The transformation of the socialist movement is further 


illustrated by developments in socialist theory in the 1920’s. 


In an effort to bridge the conflict between the revisionist 
trade unions and the orthodox Marxists, Kautsky had laid 
the foundations for an approach which separated strategy 
and tactics from action, timing, and objective and made 
them part of a theoretical strategy. The immediate con- 
cern of socialist economic theories in the 1920’s was co- 
existence with capitalism and postponing of revolutionary 
action. 

The choice of determinism and evolution over volun- 
tarism undermined the rational and ethical foundations of 
socialism. Its result was the disintegration of the move- 
ment’s greatest even if intangible strength, its socialist 
ethics. This choice also substituted conforming behavior 
and an impersonal relationship based on interest for one 
between individual and the utopian movement as an ethical 
authority. Socialism as an interest organization and ideol- 
ogy rendered utopian socialism’s system of values, hopes, 
and ends meaningless. 

The critics of ideological socialism, the group called 
intellectual or ethical socialists are studied in some de- 
tail. De Man concluded that ideological socialism re- 
sulted from the interest motivation of the working class. 
Heimann found that the materialism and pragmatism of the 
socialist institutions were to blame for the anxiety and in- 
security prevalent in the working population. 

These critics of ideological and practical Marxism 
were utopists who denied the values of the institutionalized 
pluralistic society which the Weimar Republic was. They 
also denied that this socialism was capable of fulfilling the 
essential purpose of socialism, namely the establishment 
of a meaningful relationship between individual and social 
moral values. They showed that the reconstruction of this 
relationship was the true need cf the movement and its 
members. The institutionalization of the movement and its 
uninspiring ideology prevented the reemergence of a mean- 
ingful utopia. 


Microfilm $5.10; Xerox $17.20. 399 pages. 
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CENTRAL-FIELD RELATIONS IN THE 
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Following a summary of the major problems and the 
prevailing practices of central-field relationships within 
executive departments of the United States national gov- 
ernment, this study describes those relationships as they 
existed in the Veterans’ Administration during the years 
from 1945 to 1953. The statutory responsibilities of the 
Veterans’ Administration during that period are discussed 
and an historical survey is presented of the Veterans’ Ad- 
ministration central and field office organization under 
General Bradley (1945-1947) and under General Gray 
(1948-1953). The study then turns to a detailed descrip- 
tion of the Dallas Regional Office, including its internal 
organization, relations with the V. A. Central Office and 
the V. A. Branch Office No. 10, and relations with interest 
groups and Congressmen. Narrative studies are made of 
the building trades program for training veterans for gain- 
ful employment and of the loan guaranty appraisal program 
at the Dallas Regional Office level with emphasis upon the 
central-field relations involved. 

A dominant characteristic of the Veterans’ Administra- 
tion during this entire period was national uniformity in 
policy and procedure rather than flexible adjustment to 
local conditions. Attempts at decentralization of authority 
at the Regional Office level during the Bradley administra- 
tion were mostly unsuccessful. A second echelon of Cen- 
tral Office specialists convinced of the necessity of na- 
tional uniformity and allied to powerful outside interests, 
the insufficient time allowed for the development and ma- 
turing of new programs and patterns, the personality of 
General Gray, and pressure for uniformity coming from 
interest groups and Congressmen —these were leading 
factors contributing to the failure of the Branch Offices 
and of decentralized management. 

The unusual amount of discretion exercised by the 
Dallas Regional Loan Guaranty Division resulted from an 
infinite variety of local property values, the system of 
using private fee appraisers, Central specialists newly 
arrived and unaccustomed to traditional V. A. centraliza- 
tion, the prior acquaintanceship of Central and field special- 
ists, and the support of area interest groups for Regional 
flexibiii'y. The Loan Guaranty Division’s most rewarding 
efforts resulted from its freedom in establishing “ reason- 
able value” of property and in selecting fee appraisers. 
Conversely, the inability of Regional building trades of- 
ficials to mold their program to fit area conditions ser- 
iously hampered that program’s effectiveness in the North 
Texas area. 

Concentration of decision-making encouraged a concen- 
tration of lobbying upon the Central Office; decentraliza- 
tion of authority, as in the loan guaranty case, brought 
Regional officials under the fire of interest groups. 

Although the V. A. formally subscribed to the theory 
of “dual command,” the practice was superficial. The 
Dallas Regional Office was a picture of a weak gener- 
alist manager supervising a segregated confederation 
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of specialists tightly controlled by Central Office tech- 
nicians. 

The system of central-field communications did not 
lead to adequate inter-level understanding within the V. A. 





The nature of central-field relations provided an approx- 
imate solution of programatic goals, but those relation- 
ships did not insure or even approach maximum use of 
human abilities within the Veterans’ Administration. 
Microfilm $4.75; Xerox $15.80. 369 pages. 


PSYCHOLOGY 


PSYCHOLOGY, GENERAL 


STABILITY OF THE NEGRO FAMILY 
IN A SOUTHERN COMMUNITY 


(L. C. Card No. Mic 58-1976) 


Huey E. Charlton, Ed.D. 
Temple University, 1958 


The Problem 

This investigation has been concerned with the extent 
of stability characterizing Negro families residing in 
Richland County, South Carolina. A stable family was de- 
fined as one which provides for the economical, emotional, 
educational, social, and personality needs of its members 
in such a way that those persons will be able to participate 
actively and wholesomely in the affairs of society. 





The Procedure 

The families included in the sample were randomly se- 
lected through use of the pupil registration cards at the 
W.A. Perry Junior High School and included suburban, 
urban, and rural dwellers. An interview guide sheet de- 
signed to reveal the conditions of each family in respect 
to stability was used in conducting interviews with the 
families studied. The findings were compared with find- 
ings from studies on white families. 





The Findings 

1. The general adjustmental level of the Negro in Rich- 
land County is considerably lower than it is for whites. 
Negroes ranked lower than whites in matters of health, 
school attendance, home ownership, income, and educational 
level. Negroes ranked higher than whites in non-support 
cases, illegitimacy, and crowding of homes. 

2. The families studied live in a physical setting which 
has been found to be associated with crime, delinquency, 
high death rates, illiteracy, unemployment, poor health, 
and poverty. 

3. Houses occupied by the subjects of the investigation 
were generally in poor physical condition. 

4. The majority of households included six or more 
persons. This was approximately two persons per house- 
hold more than is found in homes of whites. 

9. Adequate facilities for sanitation, such as hot 
water, bath tubs, and flush toilets were found in only 
thirty-eight per cent of the homes studied. 

6. The per cent of home owners in the sample was 
Slightly greater than the per cent of Negro home owners 
in the area studied but less than is found among whites in 
the same area. 





7. The most frequently found type of house was the 
single family detached type. 

8. The majority of parents studied married before 
they were twenty-one years of age, had less than seven 
years of schooling, and were unskilled workers. 

9. Three out of every four mothers were employed 
outside the home. This proportion is considerably higher 
than found among whites. 

10. More than one third of the families were headed by 
one or two persons who had been married more than once. 

11. A greater per cent of broken homes was found than 
have been reported by certain studies dealing with whites. 

12. The majority of families had to be sustained on less 
than $6 per person per week and had accumulated no sav- 
ings. 

13. Common law marriage, separation, and remarriage 
were found more frequently among the urban families than 
among rural and suburban families. 

14. Twenty-three per cent of the marital partners were 
found to have been wed in the church. 

15. According to the definition of supervision as used 
in the study, approximately one half of the families did 
not provide suitable supervision for the children. Activi- 
ties such as serving meals and cleaning the house were 
poorly planned. Disciplinary authority was centered in 
One person, uSually the mother. 

16. Children were not encouraged to entertain their 
friends in the home, and the families seldom participated 
in recreational activities as a group. 

17. The majority of parents were found to be lax in 
their own conduct. 

18. Negligible appreciation was found for newspapers, 
magazines, music, painting, and similar cultural pursuits. 
19. The majority of families had no definite aims or 

ambition for improving their status. 

20. Strong family cohesion was found in one third of 
the families studied. 

21. A lack of sensitivity to social control was found in 
more than two thirds of the families. 

22. The suburban family showed more evidence of sta- 
bility than the rural or urban family. 


Conclusions 

1. The present adjustmental level of the Negro, so far 
as the present study is concerned, is harmful to himself 
and to society. Not only is society burdened with the cost 
of providing hospitals, jails, relief, and other public ser- 
vices; but also, society is denied the use of whatever un- 
developed talents the Negro possesses. 

2. There are many conditions which account for the 
low level of adjustment among Negroes that can be 
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corrected only by the Negro. Negro leaders must take an 
active part in preparing the Negro to take full advantage 
of opportunities available to him. 

3. Many aspects of the Negro’s behavior may be at- 
tributed to the special conditions under which he lives in 
America. Society must assume responsibility for remov- 
ing restrictions which apply exclusively to Negro families. 
Inadequate opportunities for employment rank high among 
restrictions which affect family living in the southern 
Negro community. 

4. Education for family living has not been effectively 
provided among Negroes. The schools, churches, and 
other agencies of society could render valuable service by 
directing more activities toward improving family living. 

0. General education is a basic need for Negroes. His 
sense of moral and material values are conditioned by his 
low educational level. Education for making a living is 
essential but is not broad enough to develop the ideals and 
attitudes needed for the enjoyment of complete living. 

Microfilm $2.25; Xerox $8.00. 172 pages. 


QUADRUPOLE RESONANCE STUDIES 
(L. C. Card No. Mic 58-7126) 


Richard Edwin Michel, Ph.D. 

Michigan State University, 1956 
The quadrupole resonance of Cl®” has been used to study 
certain properties of crystals of p-C,H,Cl, and C,H,Cl. 
The investigations of p-C,H,Cl, were made at room tem- 
perature while those of C,H;Cl were made at liquid nitro- 
gen temperature. Both resonances occur in the range of 
~34mc. The resonances were detected by means of an 
internally quenched superregenerative oscillator. 

The Zeeman splitting of the resonance from single cry- 
stals of p-C,H.Cl. indicated that there were two directions 
of the C-Cl bond, separated by~74°, when the crystal was 
in the low temperature, ora, phase but that there was only 
one direction when the crystal was in the high temperature, 
orf, phase. The transition temperature is ~32°C. The or- 
ientation of the single axis in the g phase with respect to 
the two in thea phase appeared to be either random or 
capable of assuming a large number of different values. 
Measurements of the line width of the nuclear magnetic 
resonance of the protons in the same samples indicated 
that the reorientation of the C-Cl bond during the phase 
transition was accompanied by a similar reorientation of 
the molecule as a whole. 

The samples of C,H,Cl studied contained controlled 
amounts of other benzene derivatives. The addition of 
even .001 mole fraction of certain impurities reduced the 
maximum height of the signal greatly without appreciable 
broadening of the line. The effectiveness of the impurity 
in reducing the resonance was measured by the number of 
molecules which each impurity molecule would have to 
make ineffective in order to bring about the resultant loss 
in intensity. There appeared to be a linear relationship 
between the effectiveness of the impurities and the differ- 
ence in volume between the impurity molecule and the 
C,H;Cl molecule. There was no observable effect due to 
a difference in the electric dipole moment of the impurity 
and resonant molecules. 

Microfilm $2.00; Xerox $4.40. 83 pages. 





THE DETECTION OF BRAIN DAMAGE THROUGH 
MEASUREMENT OF DEFICIT IN 
BEHAVIORAL FUNCTIONS 


(L. C. Card No. Mic 58-7129) 


Ronald Irwin Ribler, Ph.D. 
Michigan State University, 1957 


This study was designed in an attempt to gain a more 
complete understanding of behavioral deficit in the brain 
damaged individual. 

It was hypothesized that a battery of psychological 
tests, which measure the functions of abstract thinking, 
perceptual-motor coordination and memory, would be more 
valuable than any of these tests individually. This battery 
of tests was administered to 25 brain damaged subjects, 
25 schizophrenic subjects and 25 “normal”, non-psychia- 
tric subjects. This battery was composed of the Grassi 
Block Substitution Test (22), the Hunt-Minnesota Test for 
Organic Brain Damage (34), and the Bender Visual Motor 
Gestalt Test (8). Scoring criteria were derived from the 
first seven subjects in each group. By converting the 
test scores to standard scores, a single battery score was 
developed by addition of the individual standard test scores. 
It was found that positive battery scores differentiated the 
non-brain damaged from the brain damaged at a very sig- 
nificant level. 

The second hypothesis of this study was that there 
would be more deficit revealed by the brain damaged group 
than by the schizophrenic group. This was found to be 
true, since the performance of these two groups revealed 
statistically significant differences, with the brain dam- 
aged group revealing more deficit. 

The final hypothesis was that we could expect reduc- 
tion in deficit as a function of time after brain damage. 
The eight most recently injured and the seven least re- 
cently injured subjects in the brain damaged group were 
compared, using the battery score. It was found, on these 
15 subjects, that there was perfect discrimination of the 
recent and old injuries; the most recent revealing more 
deficit. 

Therefore, we may conclude from this study that: 


1. There are very likely multiple factors of brain func- 
tion which are susceptible to injury and that some of these 
factors may vary with the individual. Thus, a battery of 
tests which is designed to measure these several aspects 
of behavior is more effective than each individual test. 


2. Schizophrenics are not as likely to reveal behavioral 
deficit in the same areas as the brain damaged individuals. 
Although the schizophrenic may function at a lower level 
of personality integration than the brain damaged, there 
are discreet functions which are retained. This brings 

the problem of brain dysfunction in schizophrenia into 
somewhat sharper focus. 


3. It seems reasonable to conclude that there is recovery 
from behavioral deficit in the brain damaged individual 
even though there is no neural regeneration. 

Microfilm $2.00; Xerox $5.20. 101 pages. 
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PSYCHOLOGY, CLINICAL 


PERSONALITY VARIABLES AND 
VERBAL CONDITIONING 


(L. C. Card No. Mic 58-5906) 


Darrell Edward Anderson, Ph.D. 
The University of Nebraska, 1958 


Adviser: Marshall R,. Jones 


The purpose of this study was to investigate the rela- 
tionship between personality characteristics of experimen- 
tal subjects and the outcome of attempts to manipulate 
their verbal behavior. An analysis was made of the situ- 
ation in which successful verbal conditioning has been 
reported in the past in an attempt to isolate personality 
variables which might be related to verbal conditioning. 
Two possibilities were suggested for study. 

The first possibility is that subjects will learn more 
quickly to give those responses which are more readily 
available to them. It was decided to work with aggressive 
responses and two components were hypothesized as con- 
tributing to the availability of aggressive verbal responses-- 
aggressive impulse level and fear of punishment. It was 
proposed that these components be measured by the The- 
matic Apperception Test. 

The second possibility is that subjects who are high in 
need for approval will be more sensitive to the reward in- 
volved in the verbal conditioning procedures and will come 
to give the desired responses more readily. It was pro- 
posed that this variable be measured by a self-report ques- 
tionnaire, the Edwards Personal Preference Schedule. The 
two approaches were tested in separate experiments. 

To test the hypotheses involving aggressive statements 
Subjects were given a series of scrambled sentences which 
permitted the construction of either an aggressive or a 
more neutral statement. When a subject made an aggres- 
Sive choice, following an initial period for determining the 
base levelfor making aggressive choices, the experimenter 
said “good” or “OK, good.” The number of aggressive 
choices per block of 20 trials in excess of the base level 
was taken as a measure of conditioning. 

TAT stories for the subjects, 20 male and 20 female 
college student volunteers, were scored to provide meas- 
ures of Verbal Aggression, Overt Aggression, Total Ag- 
gression, Punishment for Verbal Aggression, Punishment 
for Overt Aggression, and Total Punishment. The sub- 
jects were divided into a high and a low group on each of 
these variables and the learning scores for the pairs of 
groups thus obtained were compared. Significant differ- 
ences were found for these variables: Punishment for 
Verbal Aggression, Total Punishment, and Aggression- 
minus-Punishment. Differences approaching significance 
were found for two variables, Total Aggression and Pun- 
ishment for Overt Aggression. 

The second experiment employed 50 male college stu- 
dents to test the predictions relevant to need for approval. 
Subjects were presented with cards containing six per- 
sonal pronouns and a verb. They were asked to make up 
sentences using one of the pronouns and the verb. When 
they chose either of the pronouns, I or We, the experi- 
menter said “good” or “OK, good.” Data were collected 
for four blocks of 20 trials following 20 initial trials dur- 
ing which a base level was determined. Difference scores 





were again computed and the high and low need for ap- 
proval groups, as determined by a combination of two 
Ssubscores on the EPPS, were compared for learning 
scores. No differences were obtained. 

The predictions based on the response availability hy- 
potheses received much more confirmation in the results 
of these experiments than did the predictions based on 
Sensitivity to reinforcement. The fact that punishment 
seemed to be a more potent factor than aggressive im- 
pulse level in predicting aggressive verbal statements 
was interpreted in terms of social demands which create 
strong behavior controls. The study is offered as a dem- 
onstration that verbal behavior for different groups of 
people can be predicted when enough is known about the 
necessary conditions. 

Microfilm $2.00; Xerox $4.20. 80 pages. 


AN INVESTIGATION OF FACTORS ASSOCIATED 
WITH THE PRODUCTION OF READING 
REVERSALS IN BEGINNING READERS 


(L. C. Card No. Mic 59-656) 


Carol H. Broen, Ph.D. 
University of Kansas, 1958 


The main purpose of this investigation was to test ex- 
perimentally the postulated relationship of six variables 
to the production of reading reversals in beginning read- 
ers. It was felt to be important to investigate the degree 
and nature of the relationship of these variables, when 
taken collectively, to the production of reading reversals, 
as well as to investigate the individual effects of each var- 
iable. A concomitant aim was to investigate the assumed 
existence of a general tendency to make reversals, as 
well as to investigate the assumed existence of two dis- 
tinct types of reversals - static and kinetic. Additional 
aims were to determine if very low ability on any single 
predictor variable would be significantly related to a tend- 
ency to make many reversals, and to evaluate the optimal 
level of accuracy with which a general tendency to make 
reversals could be predicted from a selected battery of 
the predictor variables. A further aim was to determine 
the extent of relationship between reversals tendency and 
both intelligence and reading ability. 

The experimental subjects were 60 first graders, 
chosen from a total first grade population of 115 children, 
all of whom attended the same school. The subjects were 
selected on the basis of the total number of reversals, as 
well as the number of static and of kinetic reversals, made 
on four individually administered tests of orally reading 
letters, words, and sentences. A factor analysis of the 
scores of the total first grade population on these four 
tests revealed the presence of statistically significant 
static reversals and kinetic reversals factors which were 
highly intercorrelated. These findings demonstrated the 
presence of a general reversals tendency, as well as spe- 
cific tendencies towards static and kinetic reversals. On 
the basis of these findings a group of subjects was se- 
lected in which general tendency towards making re- 
versals, tendency towards making static reversals, and 
tendency towards making kinetic reversals was approx- 
imately normally distributed. The median age of the 
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group of subjects was 6-9, while the median Otis Alpha 
I.Q. was 114.5. 

The six variables investigated and the tests used to 
measure them were as follows. Tendency to recognize 
and recall the spatial orientation of individual visual stim- 
uli and tendency to recognize and recall the serial order 
of a sequence of perceptual stimuli were measured by 
tests in which a given geometric form or sequence of 
forms was to be identified from memory. Level of ability 
to maintain sustained attention and involvement was meas- 
ured by the technique adapted from Lewinian satiation 
studies, of noting how long a subject chose to spend in 
drawing cats. Level of development of left-right and up- 
down discrimination was tested by asking the subject to 
follow instructions concerning the use of his right and left 
limbs, and by asking him to point above and below him. 
Degree of tendency to pay careful attention to detail was 
tested by an unspeeded administration of the Perceptual- 
Speed Test from the SRA Primary Mental Abilities Test 
for Ages 5 to 7. Degree of tendency to respond in a situ- 
ation in which the correct response is not known was 
tested in a situation in which the subject chose how many 
times he wished to see tachistoscopically presented letters 
before identifying the letter shown him. All of these tests 
were individually administered. 

On the basis of the obtained findings, the following con- 
clusions were made. 1) A general reversals tendency as 
well as specific tendencies towards the production of 
Static and kinetic reversals, have been demonstrated to 
exist. 2) Predicted significant inverse relationships were 
demonstrated to exist between general reversals tendency 
and: tendency to recognize and recall the spatial orienta- 
tion of visual stimuli; degree of tendency to recognize and 
recall the serial order of a sequence of visual stimuli; 
level of development of right-left and up-down discrimin- 
ation; degree of tendency to pay careful attention to de- 
tail, and degree of tendency to respond in a situation in 
which the correct response is not known. 3) Predicted 
inverse relationships were demonstrated to exist between 
static reversals tendency and: degree of tendency to rec- 
ognize and recall the spatial orientation of visual stimuli; 
level of development of right-left and up-down discrimin- 
ation; and, degree of tendency to pay careful attention to 
detail. 4) Predicted significant inverse relationships were 
demonstrated to exist between kinetic reversals tendency 
and: tendency to recognize and recall the serial order of 
a sequence of visual stimuli; level of development of right- 
left and up-down discrimination; and, tendency to respond 
in a situation in which the correct response is not known. 
9) The predicted negative relationship between level of 
ability to maintain sustained attention and involvement in 
a task, and each of the three reversals measures was not 
confirmed. Instead, consistently positive relationships 
were obtained, with the relationship between this variable 
and both static and general reversals tendency being sig- 
nificant. It was concluded that either the test of this var- 
lable did not adequately measure the involvement of the 
subjects in a reading situation, or that, in fact, children 
who tended to make many reversals, were in some sense 
more involved than were children who made few reversals. 
6) Evidence was obtained which demonstrated that degree 
of general tendency towards making reversals could be 
predicted with a high level of accuracy from the cumulative 
contributions of selected predictor variables measures. 
However, low ability on any single predictor variable was 






































not sufficient to produce a general tendency to make many 
reversals. 7) A significant negative relationship was 
shown between both intelligence (as measured by the Otis 
Quick Scoring Mental Ability Alpha Test) and reading abil- 
ity (as measured by the Gates Primary Reading Test) and: 
general, static, and kinetic reversals tendencies. 
Microfilm $2.05; Xerox $7.20. 153 pages. 


THE EFFECT OF A TRAINING SCHOOL 
EXPERIENCE ON DELINQUENT BOYS AS 
MEASURED BY OBJECTIVE PERSONALITY TESTS 


(L. C. Card No. Mic 58-7349) 


Sylvan Bernard Caditz, Ph.D. 
University of Washington, 1958 


The present study was concerned with an evaluation of 
the therapeutic effects of a training school experience on 
the personalities of delinquent boys. It also investigated 
the effect of the background factors of intactness of the 
family and severity of anti-social history of the delinquent 
boys in relation to the beneficial effects of the training 
school. 

Ninety four boys committed to a state training school 
took the Minnesota Multiphasic Personality Inventory 
(MMPI) and the Edwards Personal Preference Scale (EPPS) 
prior to entry and again after an average institutional ex- 
perience of approximately six months. A group of 97 un- 
selected high school sophomore boys took the same tests 
and were retested approximately six months later. 

The results of the first testing for the delinquent and 
nondelinquent groups were compared for significant dif- 
ferences on 12 MMPI scales and 16 EPPS scales and the 
second test results for the two groups were similarly 
compared. The differences between the first and second 
test results for each group were also compared. Finally, 
each of the subgroups of the delinquents, based on broken 
or unbroken family background and severe or moderate 
delinquent history, were independently compared with the 
nondelinquents on the 28 scales of the two tests. 

The findings indicate: 

1. The training school experience was not effective 
in modifying the significant differences between the de- 
linquents taken as a group and nondelinquents which | 
were found before the delinquents entered the training 
school. 

2. Both groups showed improvement in terms of lower 
MMPI mean scores when their second test results were 
compared with the results of their first testing. 

3. In the case of the delinquent sub-group compari- 
sons, the boys from broken families were more different 
from the nondelinquents than were boys from intact fam- 
ilies. However, the broken family delinquents benefited 
more from the training school experience--mainly in 
terms of better personality organization and stability. Ev- 
idence is limited that sub-groupings of delinquents, based 
on severity of offenses, responded differentially to the 
institutionalization. 

4. The variable considered as the most appropriate 
measure of specifically delinquent traits, the Pd scale of 
the MMPI, was not materially affected by the delinquents’ 
training school experience. 
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5. These results were considered in terms of their 
implications for training school procedures. 
Microfilm $2.00; Xerox $3.80. 68 pages. 


THE EFFECTS OF SENSORY ISOLATION ON 
SUGGESTIBLE AND NON-SUGGESTIBLE 
PSYCHOLOGY GRADUATE STUDENTS 


(L. C. Card No. Mic 58-2771) 


John D. Cambareri, Ph.D. 
University of Utah, 1958 


Chairman: Ernst G,. Beier 


The effects of stimulation upon the behavior of organ- 
isms has been a very popular and fruitful area of psycho- 
logical investigation. Only in very recent years have 
psychologists become interested in the effects upon behav- 
ior of restricting the “input” of stimuli available to the 
behaving organism. The most provocative studies reported 
to date have indicated that one of the “side effects” of re- 
stricting “input” of stimuli has been that the normal human 
subject demonstrated heightened suggestibility when so re- 
stricted. While it was noted, in the experiments on sen- 
sory isolation, that the isolation seemed to affect the sug- 
gestibility of the subject who was isolated, no cognizance 
was made of the possibility that the normal human sub- 
jects may vary in suggestibility. The purpose of this study 
was to investigate whether suggestible normal subjects, 
as discriminated by tests of suggestibility, were affected 
differently by sensory isolation than were non-suggestible 
normal subjects. 

Twenty sophisticated graduate psychology student vol- 
unteers were used as subjects for the study. Each subject 
was administered a battery of tests of suggestibility. Each 
Subject was required to read several pertinent, recent re- 
ports of “sensory isolation experiments.” Each subject 
was immersed, naked, in a specially constructed water 
isolation tank. After each subject voluntarily terminated 
the isolation experience, he was required to write an in- 
trospective report of his subjective experiences in the iso- 
lation tank as well as complete a questionnaire on his ex- 
perience. After all the subjects were tested and exposed 
to the isolation experience, each subject was ranked ac- 
cording to his score on each of the suggestibility tests and 
a cumulative rank score was obtained for each subject. 
The subjects were then divided-into two groups on the basis 
of the cumulative rank score; the subjects who achieved 
the ten highest ranks on the suggestibility tests were des- 
ignated as the S or suggestible group; the other ten sub- 
jects were designated as the N-S or non-suggestible group. 
The two groups were compared in terms of the length of 
time each spent in the tank, the responses to the question- 
naires, and the introspective reports. 

Due to several limiting factors, the conclusions to be 
drawn from this type of study may only be regarded as 
tentative. The tentative conclusions may be summarized 
as: 

1. Suggestible subjects appear to be able to tolerate 
sensory isolation longer than non-suggestible subjects. 

2. Suggestible subjects appear to be more productive 
of regressive phenomena (i.e., delusions, hallucinations, 
and fantasies) than non-suggestible subjects. 





3. Suggestible subjects are more tolerant of regres- 
sive phenomena than are non-suggestible subjects. 

4. Non-suggestible subjects tend to be more threat- 
ened by disturbances in “body-schema” than are suggest- 
ible subjects. : 

0. Non-suggestible subjects are more aware of and 
more defensive about their intellectual control in the ab- 
sence of stimulation than are the suggestible subjects. 

6. Non-suggestible subjects are more acutely aware 
of, and reluctant to ignore, external factors that reinforce 
reality than are the suggestible subjects. 

7. The suggestible subjects perceived the experiment 
as a sensory isolation experiment; the non-suggestible 
subjects perceived it more as a stress Situation. 

Microfilm $2.00; Xerox $6.40. 133 pages. 


SOURCES OF VARIANCE IN 
INDIVIDUAL STATEMENTS OF EXPECTANCY 


(L. C. Card No. Mic 58-7195) 


Sanford James Dean, Ph.D. 
The Ohio State University, 1953 


The level of aspiration paradigm has become quite pop- 
ular in recent years both as a clinical instrument and as a 
research method. Briefly, the paradigm is that an indi- 
vidual, faced with a task in which he believes his success 
to be dependent upon his own ability and effort, is asked 
to make some estimate of his future performance, The 
nature of the task, the number of trials, and the number 
and kinds of estimates required have all varied widely but 
the basic elements of the paradigm are common to all re- 
search in this area. 

Psychologists have long noted that individuals, when 
asked to state the score that they expect to make in a level 
of aspiration situation, tend consistently to overestimate 
or underestimate their performance. It is this difference 
between performance and stated expectancy (difference 
score) which has been the primary basis for the use of 
the paradigm as a clinical instrument. While it has been 
consistently demonstrated that there is a high degree of 
relationship between difference scores on similar tasks 
and between difference scores on subsequent administra- 
tions of the same task, attempts to relate difference 
scores to personality variables have so far met with less 
success. The analysis of patterns of difference scores 
seems to be the only approach to date which has resulted 
in any suggestive material. 

The paradigm has also been used successfully as a 
measure of group expectancy in theoretical research, but 


~ here the emphasis has been on the mean expectancy of the 


group rather than on individual statements of expectancy. 
Large individual differences in statements of expectancy 
persist, however, despite objectively identical experience 
in the situation and these differences must be theoretically 
accounted for and predicted. Thus far, the only effort to 
handle level of aspiration behavior within the framework 
of a general theory of personality has been Lewin’s at- 
tempt tointegrate the results of the many empirical studies 
in terms of valence-probability theory. The present study 
represents an attempt to predict individual difference 
scores in the level of aspiration situation within the frame- 
work of a systematic theory of personality. 
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From the point of view of Rotter’s social learning the- 
ory, the statement of an expected score in the level of as- 
piration situation represents a behavioral choice. Each 
score in a group of possible scores has an individual po- 
tentiality of being selected which is a function of the re- 
inforcements which are seen as potentially available in the 
Situation, the values which these reinforcements hold for 
the individual, and the expectancy (subjective probability) 
that a given reinforcement will follow a given behavioral 
choice. This relationship may be expressed in the follow- 
ing quasi-mathematical formula which Rotter has suggested 
as a basic formula for behavior: 


BPs uR, = FER Ss] & R.V..) 


This may be read as follows: The potential for be- 
havior x to occur in situation 1 in relation to reinforce- 
ment a is a function of the expectancy of the occurrence 
of reinforcement a following behavior x in situation 1, 
and the value of reinforcement a.?! = 
Expectancy is defined in terms of subjective probabil- 

ity and is considered to be a function of probability of 
occurrence as based on past experience (E') and the gen- 
eralization of the expectancies of the same or similar re- 
inforcements occurring in other situations for the same or 
functionally related behaviors (GE). 


E = f{(E' & GE) 


We would expect that when an individual is asked what 
score he expects to make on his next trial in the level of 
aspiration situation, his expectancy is a function not only 
of his performance trials on the particular task, but also 
of certain generalized expectancies which he brings into 
the situation. Individual difference scores should, there- 
fore, be predictable on a basis of generalization of ex- 
pectancies from related behaviors in similar situations 
directed toward the same or similar reinforcements. 

A number of estimates of generalized expectancy might 
be made ranging from a very specific estimate based on 
behavior in a situation which resembles the present one 
aS nearly as possible, to broader and broader estimates 
based on a more inclusive sampling of situations. The 
broadest possible estimate of generalized expectancy which 
might be made would be the mean of all the expectancies 
held by the individual for obtaining reinforcement in any 
Situation. It would be predicted, however, that the broader 
the sample of behaviors from which the generalized ex- 
pectancy is estimated, the less accurate would be the pre- 
diction. 

The present study was designed to investigate the re- 
lationship between difference scores obtained on the Rot- 
ter Level of Aspiration Board and three estimates of 
generalized expectancy which were selected from three 
arbitrary points on a theoretical gradient of functional re- 
latedness. The first estimate was mean performance on 
a modified version of the level of aspiration board; the 
second estimate was an interview rating of expectancy for 
Success in the area of motor skills; and the third estimate 
was an interview rating of expectancy for success in gen- 
eral. 

Thirteen pre-experimental subjects were interviewed 
and administered both the modified and the standard level 
of aspiration boards. The interview protocols obtained 
from these subjects then served as the basis for the de- 
velopment of the judges’ rating manuals which were used 
in the final experiment. 





Seventy-eight college males enrolled in an introductory 
psychology course completed the final experiment. Each 
subject was seen for two periods with at least two and no 
more than ten days between appointments. The initial ap- 
pointment was devoted to an interview in which an attempt 
was made to elicit material which was relevant to expect- 
ancy for success in motor coordination tasks and to ex- 
pectancy for success in general. Each portion of the in- 
terview was separately recorded on a Gray Audograph 
recorder and nonrelated numbers were assigned to each 
record. The records were identifiable only by these num- 
bers until all of the data had been collected and the ratings 
had been completed. 

The second appointment was concerned with the admin- 
istration of the two level of aspiration tasks. The modified 
board is identical to the standard board with the exception 
that the subject’s score may be controlled within fairly 
narrow limits through varying the level of the board by 
means of a concealed foot-pedal. For the purposes of this 
experiment a pin-ball plunger was substituted for the usual 
cue aS a means of propelling the ball on the modified board. 

The subject was first given six trials of predetermined 
scores on the modified board. Immediately following the 
conclusion of these trials, thirty-one trials on the stand- 
ard level of aspiration board were administered. Both 
tasks were introduced as tests of motor control and all of 
the subjects received identical treatment with the excep- 
tion of eighteen individuals who performed only on the 
standard board. This group was introduced in order that 
observations could be made of the relationships between 
difference scores and interview estimates of generalized 
expectancy early in the series of trials when the effects 
of the pre-task were not present. 

Two manuals were developed, one for each of the in- 
terview variables. These manuals were then discussed 
with the judges and five records of each type were dis- 
tributed for rating. In a second meeting the ratings were 
discussed and points of disagreement were clarified. The 
judges then proceeded to rate the remaining records. Each 
judge assigned one overall clinical rating, on a six-point 
scale, to each of the two interview variables. Forty rec- 
ords of each type were rated by all judges, the records to 
be judged representing alternate subjects in the order in 
which they appeared for the experiment. The experimenter 
rated all 78 subjects on both variables and these ratings 
were used in the testing of the formal experimental hy- 
potheses. 

Interjudge reliabilities were evaluated by computing 
Pearson product-moment correlations between judges’ 
ratings. In addition, average intercorrelations were com- 
puted using Fisher’s z’ transformation of r. Difference 
scores were computed for each trial and then grouped by 
five trial averages. This resulted in six difference scores 
for each individual, each representing a five trial average. 
Pearson product-moment correlations were then computed 
between difference scores and the various estimates of 
generalized expectancy. Fisher’s z’ transformation of r 
was used to test the significance between correlations. _ 

The following null hypotheses were submitted to test. 

1. No correlation will be present between the judges’ 
interview ratings of expectancy for success in motor co- 
ordination tasks, beyond that which would be expected by 
chance. 

2. No correlation will be present between the judges 
interview ratings of expectancy for success in general, 
beyond that which would be expected by chance. 
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3. No correlation will be present between difference 
scores at any point in the series of trials on the level of 
aspiration board and mean performance on the modified 
level of aspiration board, beyond that which would be ex- 
pected by chance. 

4. No correlation will be present between difference 
scores at any point in a series of trials on the level of 
aspiration board and the interview rating of expectancy for 
success in motor coordination tasks, beyond that which 
would be expected by chance. 

9. No correlation will be present between difference 
scores at any point in a series of trials on the level of 
aspiration board and the interview rating of expectancy 
for success in general, beyond that which would be expected 
by chance. 

6. Maximal correlations obtained between the various 
estimates of generalized expectancy and difference scores 
on the level of aspiration board will not differ among them- 
selves to a degree beyond that which would be expected by 
chance. 

7. No correlation will be present between initial state- 
ment of expectancy on the level of aspiration board and 
mean performance on the modified level of aspiration 
board, beyond that which would be expected by chance. 

All of the reliability coefficients were significant be- 
yond the .001 level of confidence, the average interjudge 
correlation being .82. Null hypotheses 1 and 2 were, there- 
fore, rejected. Of the remaining null hypotheses, only 3 
and 7 could be rejected. A low but significant correlation 
of .26 was obtained between difference scores on trials 2 
to 6 and mean score on the modified level of aspiration 
board, and a correlation of .70 was obtained between mean 
score on the modified board and initial bid on the standard 
board. All of the remaining correlations between differ- 
ence scores and the various estimates of generalized ex- 
pectancy were within chance limits. In the case of null 
hypothesis 6, the predicted gradient was obtained but the 
differences between the obtained correlations were not 
Statistically significant and consequently the null hypoth- 
esis could not be rejected. 

An inspection of the data suggested that a curvilinear 
relationship might be present between interview ratings 
and difference scores. Consequently, correlation ratios 
were computed between individual mean difference scores 
covering trials 7 to 31 and each of the two interview var- 
iables. A significant relationship (Eta = .42) was obtained 
between difference scores and interview ratings of expect- 
ancy for success in motor codrdination tasks using this 
method. No significant relationship was found, however, 
between difference scores and ratings of expectancy for 
success in general. 

The rating scale was then condensed into three cate- 
gories of high, medium, and low expectancy, and the F-test 
of differences between standard deviations was computed 
between each of these groups. Significant differences were 
obtained when difference scores were classified according 
to interview rating of expectancy for success in motor co- 
ordination tasks, with the variability among difference 
scores progressively increasing as the rating of expect- 
ancy decreased. No differences were found when differ- 
ence scores were classified according to expectancy for 
success in general. 

An attempt was made to investigate some of the method- 


ological shortcomings of the investigation, and tentative sug- 


gestions were offered for future research in this area. 





The following conclusions appear to be justified from 
the results of the study. 

1. Reliable interview judgments may be made of ex- 
pectancy for success in motor coordination tasks and of 
expectancy for success in general. 

2. There is a fairly high relationship between mean 
performance on a modified version of the level of aspira- 
tion board and initial statement of an expected score on 
the standard board. 

3. There is a low but significant relationship between 
mean performance on the modified board and difference 
scores early in the series of trials on the standard board. 

4. Pearson product-moment correlations indicate only 
a chance relationship between the two interview measures 
of generalized expectancy and difference scores at any 
point in the series of trials on the standard level of aspir- 
ation board. 

). Difference between the obtained correlations gen- 
erally seem to follow the gradient predicted on the basis 
of functional relatedness, but these differences are not 
large enough to meet the requirements for statistical sig- 
nificance. 

6. A significant curvilinear relationship is present be- 
tween the interview ratings of expectancy for success in 
motor coordination tasks and difference scores on the 
level of aspiration board. Difference scores decrease 
with the rating of expectancy until the lower ranges of ex- 
pectancy are reached. Many individuals with very low 
ratings of expectancy make estimates which are as high 
or higher than those made by individuals who are rated as 
having very high expectancies for success. 

7. There is a significant difference in the variability 
among the difference scores of individuals who are rated 
as having high, medium, and low expectancies for success 
in motor codrdination tasks. The variability progress- 
ively increases as the rating of expectancy for success 
decreases. 

8. No significant relationships or differences in vari- 
ability of difference scores were found under any condi- 
tions using the interview rating of expectancy for success 
in general. It is felt that this is probably in part a function 
of the level of abstraction of the concept used. Such a con- 
cept is so inclusive that there is little functional related- 
ness among the behaviors subsumed, and consequently, 
little accurate prediction of specific behavior should be 
expected. Microfilm $2.00; Xerox $6.40. 132 pages. 


1, Rotter, J. B. “Tentative Formulation of Some 
Social Learning Constructs. 4, A Basic Formula for Be- 
havior,” Mimeographed, Ohio State University, 195l, p. 2. 
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THE PREDICTIVE POWER OF ATTITUDINAL 
AND BEHAVIORAL INDICES VERSUS FORMAL 
TEST SCORES ON THE WECHSLER-BELLEVUE TEST 


(L. C. Card No. Mic 59-3) 


Charles Owen Gaston, Ph.D. 
University of Houston, 1958 


The purpose of this study was to compare the relative 
merits of a scale designed to measure the attitudes and 
behaviors expressed during testing with a scale of formal 
test scores to determine their ability to distinguish psy- 
chiatric groups when applied to the Wechsler- Bellevue 
Intelligence Scale. The items for both scales were con- 
structed from hypotheses advanced by Schafer regarding 
characteristic performances of three psychiatric groups; 
hysterics, paranoids, and obsessives. A total of 75 sub- 
jects were used, divided equally among the psychiatric 
groups. 

A pilot study was conducted to determine the applica- 
bility of the scales. A cross-validation study was then 
done. 

The results of this study demonstrated the superiority 
of using a scale of test attitudes and behaviors over formal 
test scores for predicting to the three criterion groups. 
These findings were unequivocally present in both the pilot 
and cross-validation phases of the study. The attitudes and 
behaviors scale correctly classified 80 per cent of all rec- 
ords in both the pilot and cross-validation phases. The 
formal test scores, on the other hand, correctly classified 
only 40 per cent of all records in the pilot phase and 46 
per cent of all records in the cross-validation phase. The 
results using the attitudes and behaviors scale were sig- 
nificant beyond chance while the results using formal test 
scores did not attain acceptable levels of significance when 
compared to chance expectations. 

The iindings of this study were viewed as indicating 
the superiority of clinical predictions over statistical pre- 
dictions for classifying members of the three groups used. 

Microfilm $2.00; Xerox $4.40. 84 pages. 


INDIVIDUAL DIFFERENCES IN THE EFFECTS OF 
PERCEPTUAL ISOLATION AS RELATED TO 
RORSCHACH MANIFESTATIONS OF 
THE PRIMARY PROCESS 


(L. C. Card No. Mic 59-12) 


Leo Goldberger, Ph.D. 
New York University, 1958 


Adviser: Professor Robert R. Holt 


The phenomena produced in response to perceptual 
isolation in normal, human adults, have recently been of 
great interest to psychologists, psychiatrists, and the mil- 
itary services. These phenomena, consisting principally 
of thought disturbances of various kinds, and, in some in- 
stances, of hallucinations, have so far mainly been invest- 
igated within a neuropsychological framework, in which 
the problem of individual differences and their personality 
correlates are generally neglected. The present study is 
a beginning attempt to study isolation effects within a 





psychoanalytic framework with particular attention to the 
problem of individual differences. | 

According to the psychoanalytic theory of primary and 
secondary processes, logical, reality-oriented thinking 
(i.e. secondary process) is genetically dependent upon per- 
ceptual contact with the structure of reality (“reality-con- 
tact”). Following the formulation of Gill and Rapaport the 
theoretical questions may be asked: To what extent does 
the adult develop a secondary autonomy from the environ- 
ment? If a person’s perceptual channels are interfered 
with, does a regression to the primary process (i.e. the 
archaic, drive-dominated, pre-logical mode of psychic 
functioning) occur? If so, how soon, to what extent and in 
what type of ego structure? 

Fourteen male college students were individually re- 
moved from normal reality-contact by procedures similar 
to those used in the McGill studies on perceptual isolation. 
The procedure used in this study differed from that of the 
McGill group in that the present subjects had halved ping- 
pong balls glued over their eyes (making their field of 
vision homogeneous), and had constant white noise fed into 
their ears. The subjects were instructed to lie as motion- 
less as possible, and to describe their thoughts and feel- 
ings any time they wished. They were told that the exper- 
iment would last all day (eight hours), and that they could 
terminate it on request. 

The protocols of each subject’s isolation behavior, ver- 
balization and post-isolation interview were rated by two 
independent judges on a number of response variables, 
e.g. controlled primary process, poorly controlled prim- 
ary process, pleasant affect, unpleasant affect, imagery, 
quitting, impaired secondary process etc. Each of the 
variables used was rank-ordered and correlated with an 
independent personality measure, derived from the Rors- 
chach test according to a scoring manual developed by 
Holt. This measure embodied the dimension ranging from 
large amount of controlled primary process through little 
or no primary process to large amount of poorly controlled 
primary process. The Rorschachs were administered a 
few weeks prior to isolation and were scored “blind”. 

It was predicted that the Rorschach measure of amount 
of controlled primary process would correlate (1) posi- 
tively with controlled primary process manifested during 
isolation; (2) negatively with poorly controlled primary 
process during isolation; (3) positively with pleasant af- 
fect shown during isolation; (4) negatively with unpleasant 
affect shown during isolation; (5) negatively with actual 
quitting or desire to quit; and (6) negatively with the de- 
gree of secondary process impairment (as measured by a 
battery of cognitive tests on which each subject served as 
his own control). Hypotheses 1, 3 and 4 were confirmed 
(p< .05). Several other findings emerged, all consistent 
with psychoanalytic ego psychology. 

The data of this study seem therefore generally to sup- 
port the psychoanalytically-derived hypothesis that con- 
tinued contact with the structure of reality is necessary 
for a person to maintain secondary process thinking, and 
to prevent the onslaught of drives, iu the form of the prim- 
ary process. The data further support the assumptions 
that individuals differ significantly in their dependence on 
reality-contact for maintaining secondary process think- 
ing, in the degree to which they can tolerate primary pro- 
cess manifestations in consciousness, and in the effective- 
ness with which they handle, control or use primary 
process material once it is conscious. Specifically, it is 
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concluded that a person who is generally able to handle 
primary process intrusions successfully, is able to deal 
more adaptively with a situation in which he is temporarily 
cut off from normal reality-contact, than is a person who 
cannot tolerate or effectively deal withthe primary process. 
Microfilm $2.00; Xerox $4.60. 88 pages. 


THE RELATIONSHIP OF THE THERAPEUTIC 
SCORE OF THE WORD SORT TEST TO CERTAIN 
ASPECTS OF PSYCHOTHERA PEUTIC 
ORIENTATION OF PSYCHOTHERAPISTS 


(L. C. Card No. Mic 58-7331) 


Jack Doyle Hain, Ph.D. 
Louisiana State University, 1958 


Supervisor: Dr. Joseph G. Dawson 


The purpose of this study was to develop a test to meas- 
ure aspects of psychotherapists’ orientations; and to con- 
duct an exploratory investigation of the validity of a score 
yielded by this instrument. 

In the development of The Word Sort Test, 112 words 
were selected from psychological reports. These words 
were sorted into Therapeutic, Evaluative, and Indetermin- 
ate categories by fifteen professional therapists on two 
occasions. Seventy-eight words had the highest intrajudge 
agreement and the lowest interjudge agreement and were 
chosen as “critical words.” The number of * critical 
words” sorted into a category became the score for that 
category. 

For the fifteen subjects on the seventy-four critical 
words, test-retest reliabilities of the Therapeutic, Evalu- 
ative, and Indeterminate categories were .89, .90, and .82 
respectively. The coefficient of equivalence and stability 
for the fifteen professional subjects on the critical words 
was .71, as estimated by the Kuder-Richardson method. 
An independent sample of eight professional subjects pro- 
duced a coefficient of equivalence and stability of .84. 

The Therapeutic Score was chosen to validate against 
measurements of psychotherapeutic orientation. Subjects 
for this part of the investigation were 65 psychiatrists, 
clinical psychologists, and psychiatric social workers, in- 
cluding males, females, staff members and trainees. 

Subjects were administered The Word Sort Test and 
the Therapeutic Scores achieved were statistically related 
to the following variables, all of which pertained to the 
subject: professional affiliation; years of professional 
experience; therapeutic competence (measured by super- 
visors’ ratings); preference for and effectiveness with 
certain nosological types of patients (measured by sub- 
jects’ rankings); preference for certain personality types 
of patients (measured by subjects’ ratings); and person- 
ality traits (measured by Cattell’s Sixteen Personality 
Factor Questionnaire). 

No significant relationships were found between Ther- 
apeutic Scores and therapists’ professional affiliation; 
professional experience; therapeutic competence and per- 
sonality traits as exemplified by the Cattell scale. No re- 
lationship existed between sex of therapists and Thera- 
peutic Score. There was a Significant interaction effect 
between professional affiliation and sex of therapist in- 
fluencing the Therapeutic Score which obviated effects oi 
either of these variables acting alone. 





Significant positive correlations existed between Ther- 
apeutic Scores and preference for performing psycho- 
therapy with males, emotionally sensitive individuals, and 
patients with pseudoneurotic schizophrenia. A Significant 
positive correlation existed between Therapeutic Scores 
and therapists’ effectiveness with pseudoneurotic schizo- 
phrenic patients. No significant relationships were found 
between Therapeutic Scores and therapists’ preferences 
for a number of other nosological and personality types 
of patients. 

Subsidiary findings suggested that, independent of their 
own sex, therapists tend to prefer to work with female 
more than with male patients. Other findings indicated 
that student and staff groups, and the three professional 
groups, tend to have significantly high general agreement 
in their preferences for performing therapy with various 
nosological types of patients. However, for several spe- 
cific nosological categories there were significant differ- 
ences between therapist groups in their preferences. 

The general conclusion was that the results of this 
study were successful enough to recommend The Word 
Sort Test for further investigation. Implications of the re- 
sults were discussed along with a number of limitations 
of the investigation and suggestions for future research. 

Microfilm $2.00; Xerox $5.20. 102 pages. 


REINFORCEMENT VALUE AS A FUNCTION OF 
EXPECTANCY FOR SUBSEQUENT 
SOCIAL REINFORCEMENT 


(L. C. Card No. Mic 58-7181) 


David Ellis Hunt, Ph.D. 
The Ohio State University, 1953 


That social rewards are effective in modifying the goal 
preferences of an individual has been frequently observed. 
The goal preferences of young children are often noted to 
change in relation to the reaction of other individuals. The 
present investigation is designed to study the nature of 
this relationship between social rewards and goal prefer- 
ence changes within the framework of Rotter’s social 
learning theory of personality. 

Psychological theorists have utilized a number of dif- 
ferent concepts to account for this relationship: secondary 
reinforcement (Hull), mediated learned rewards (Dollard 
and Miller), equivalence beliefs (Tolman), valence changes 
(Lewin), canalization (Murphy), and functional autonomy 
(Gordon Allport). These constructs differ, of course, in 
the amount of research which they have generated and in 
their predictive utility; none of them, however, has been 
applied extensively to the problems posed in the develop- 
ment and change of goals. 

A number of factors, both theoretical and empirical, 
have been studied and found to be related to changes in an 
individual’s preferences for goal objects or activities. 
Among these are (a) experience of success and failure, 

(b) expectancy for success or failure, (c) goal attainment, 
and (d) “social factors.” In considering these related . 
factors it is necessary to make qualifications in terms of 
differences in operational definitions, subjects used, ma- 
terials, and methodologies. 

From the point of view of Rotter’s social learning 
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theory, changes in reinforcement value (goal-object pref- 
erences) are seen as related to (a) the value of reward 
subsequent to activity with the goal-object and (b) the ex- 
pectancy that this reward will occur. This relationship 
may be expressed in the following approximate formula: 


BY. @? Gia £8) 


where R.V., refers to the initial reinforcement value (goal- 
object preference; R.V.,_, to the value, or degree of pref- 
erence, of a reward subsequent to activity with the goal- 
object; and E,_,to the expectancy that R,_,will occur. 

This formula is analagous to the basic behavior potential 
formula which Rotter has suggested, not as a precise 
means of prediction, but rather as a means of ordering the 
constructs in Such a way as to permit their systematic 
variation. The B. P. formula is expressed as B. P. = 

f (E & R.V.). The two basic constructs are defined as 
follows: 





Expectancy: the probability or contingency held by 
the individual that any specific reinforcement or group 
of reinforcements may occur in any given situation.? 


Reinforcement value: the degree of preference for 
any reinforcement to occur if the possibilities of their 
occurring were all equal.? 
This theoretical position may thus be described as an ex- 
pectancy-reinforcement point of view. 


The present study is concerned with the concomitants 
of change in reinforcement value (or what has been pre- 
viously described as valence, goal object preference, or 
goal value). If the value of any reinforcement inheres in 
the two factors of the value of subsequent reinforcement 
and the expectancy for these subsequent reinforcements 
to occur, it should be possible to hold one of these factors 
constant and study the effect of the other on reinforcement 
value. Therefore, it was hypothesized that when expect- 
ancy is varied and value for subsequent reward is con- 
trolled, changes in reinforcement value would be directly 
related to expectancy for subsequent reinforcement. 

Reinforcement value was measured by obtaining owner- 
ship-preference rankings for a group of ten preselected 
toys. The ranking question was phrased in such a manner 
as to control the expectancy for occurrence of the goal ob- 
ject so that the preference ranking was equivalent to the 
R.V.,. The experimental operation for the subsequent re- 
inforcement (R,) was the verbal approval of the experi- 
menter in reaction to the subject’s carrying out prescribed 
activity with certain toys; the value of this subsequent re- 
inforcement was controlled by giving standard statements 
of verbal approval whenever the design called for the oc- 
currence of the subsequent reinforcement. 

Expectancy for occurrence for the subsequent rein- 
forcement was implemented by the occurrence or nonoc- 
currence of the experimenter’s verbal approval over a 
four day experimental period according to Table I. 

Four of the ten toys were selected for experimental 
use and assigned to different reinforcement conditions in 
a counterbalanced fashion. An intra-individual control 
design was employed, i.e. every subject experienced each 
of the above four conditions. This design permitted con- 
trol over individual differences in initial expectancies and 
also provided a means of assessing the effect of the nature 
of the activity. 

The experimental procedure consisted of the subject’s 





Table I 
SCHEDULE OF REINFORCEMENT CONDITIONS 





Estimate of 
theoretical; Fre- 
Expectancy |quency 


Condition 





I 
(Four day 
positive) 


IT 
(Two day 
positive) 


Ill 
(Four day 
alternating 
positive) 


IV 
(Four day 
control) 


























*+ refers to verbal praise following the activity. 
TO refers to condition where no verbal praise was given. 


carrying out different prescribed tasks with each of the 
four toys on four successive days (with the exception of 
the “two day positive” toy defined with two days of no ac- 
tivity). The postranking phase consisted of the subject’s 
ranking the ten toys in preference order one day and eight 
days following completion of the experimental phase. 

The subjects were forty fourth-grade boys with a mean 
age of ten years, two months. In order to provide a max- 
imum possibility for change in reinforcement value of the 
four experimental toys, subjects who ranked any one of 
these toys either first or last were not maintained in the 
experimental phase. 

The test of the hypotheses was based on comparisons 
of the rank-difference score means for each condition. 
This procedure appeared to be justifiable since thefour re- 
inforcement conditions were counterbalanced with regard 
to the toys, and were almost identical with regard to ini- 
tial mean rank and standard deviation. 

From the central prediction that changes in reinforce- 
ment value will be directly related to the expectancy for 
subsequent reinforcement, the following null hypotheses, 
stated in summary form, were formulated: 





1. R.V. changes in “four day positive” will be no 
greater than R.V. changes in “four day alternating 
positive” than might be expected by chance. 


. R.V. changes in “four day alternating positive” will 
be no greater than R.V. changes in “four day con- 
trol” than might be expected by chance. 


. R.V. changes in “four day positive” will be no 
greater than R.V. changes in “four day control” 
than might be expected by chance. 


An inspection of the design reveals that the above three 
predictions, if sustained, may be accounted for by either 
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an expectancy formulation or an interpretation based on 
frequency since the three conditions occupy the same rel- 
ative position with either formulation (1.00, .50, and 0 or 
4, 2, and 0). Therefore, a “two day positive” condition 
which was equated with the “four day alternating positive” 
condition on the basis of frequency (two positive reinforce- 
ments occurring in each one) was instituted to permit a 
distinction between these two interpretations, and the fol- 
lowing null hypothesis stated: 


4. R.V. changes in “two day positive” will be no 
greater than R.V. changes in “four day alternating 
positive” than might be expected by chance. 


Analysis of variance applied to one day change scores 
indicated that the reinforcement condition provided the 
only significant contribution to the variance. The results 
of the t-tests between the reinforcement conditions per- 
mitted the rejection of null hypotheses 1, 2, and3. How- 
ever, there was no difference between the “two day positive” 
and “four day alternating positive” conditions so that null 
hypothesis 4 could not be rejected. Only one of the four 
experimental toys did not follow the direction of prediction 
in hypotheses Il, 2, and 3. | 

Analysis of the eight day change scores was somewhat 
less definitive. Although the direction of prediction in the 
first three hypotheses was maintained, only hypothesis 3 
could be rejected at less than the .05 level. Results of the 
eight day postranking indicated a general trend for. the 
four conditions to become less discrete so that the differ- 
ences between conditions were not so pronounced although 
the total preference increase remained the same. This 
finding is considered in terms of generalization of expect- 
ancy changes based on the similar experience with the 
experimenter. 

The efficacy of this method of controlling for frequency 
was considered in some detail, and tentative suggestions 
were made for controlling other factors such as reducing 
increments which may have operated against the predicted 
differences in the “two day positive” and “four day alternat- 
ing positive” conditions. | 

The following conclusions appear to be justified from 
the results of this study: 


1. Significant changes in the reinforcement value of a 
goal-object were found to occur as a function of 
subsequent social reinforcement. 


. With a constant number of periods of activity with 
a goal-object, one day changes in reinforcement 
value of that goal-object are directly related to the 
expectancy (probability of occurrence) or number 
of subsequent social reinforcements. 


. When changes in reinforcement value after one day 
are considered, the above relationship appears to 
be relatively independent of the nature of the task. 


Changes in reinforcement value after eight days 
appear to be less specific to the reinforcement con- 
dition so that the differences between conditions are 
less pronounced. 


. It is not clear from the results of the present study 
whether an expectancy formulation or an interpre- 
tation based on frequency would be more satisfact- 
ory to account for the nature of this preference 
change. Although the data taken at face value appear 


to support a frequency interpretation, alternative 





possibilities of interpretation were considered in 
terms of the present methodology. 


The construct of expectancy for subsequent rein- 
forcement appears to be a potentially useful means 
to account for the nature of changes in reinforce- 
ment value. It is felt that if the methodological 
implementation of the construct permitted control 
over factors such as reducing increments, pattern- 
ing, and generalization of expectancy changes, ex- 
pectancy should prove to be an even more useful 
construct in predicting this social learning process. 
Microfilm $2.00; Xerox $5.60. 113 pages. 
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THE EFFECT OF PERCEPTUAL SENSITIZATION 
ON BEHAVIOR UNDER EMOTIONAL DISTRACTION 


(L. C. Card No. Mic 58-7089) 


Edward John Jordan, Jr., Ph.D. 
Clark University, 1958 


This study investigates effects of perceptual sensitiza- 
tion on task performance under emotional and neutral dis- 
tractions. 

Disorganization of task-directed behavior, and hence 
poorer task performance, due to stressor conditions is 
seen as contingent upon three requirements: a) simulta- 
neity of responses to task and stressor, b) “response sep- 
arateness” of task and stressor, and c) stressor potency, 
the reaching of a critical strength by responses to the 
stressor. Simultaneity and response separateness are in- 
sured in the present study by the use of formal distraction 
procedure. Stressor potency is varied by inference, by 
using two types of distraction content, emotional and neu- 
tral, and two types of individuals, high perceptual sensi- 
tizers (vigilants) and low sensitizers (defensives). 

It was hypothesized that task behavior of vigilants 
would be impaired, relative to task behavior of defensives, 
when both receive a hostile distraction, and that task be- 
havior of vigilants in a hostile-distraction group will be 
impaired relative to task behavior of vigilants in a neutral- 
distraction group. These hypotheses are on the assump- 
tion that vigilance to emotional material indicates increased 
response-strength over that to neutral content and over 
that of the defensive individual to emotional content. It is 
assumed that stressor potency is a function of this type 
of response strength. The criteria for testing these hy- 
potheses were performance under distraction and recall 
of task material. 

Also, a variable presumed to measure general inter- 
ference-proneness was compared with perceptual sensi- 
tization on the power and specificity of its prediction of 
behavior under each type of distraction. 
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Thirty-two S’s, hospitalized tuberculous veterans, were 
categorized into vigilant and defensive groups by determin- 
ing recognition thresholds for hostile words relative to 
thresholds for neutral words. Further, S’s were classi- 
fied as high- or low-interference by the Stroop Color-Word 
Interference Test. Four groups were constituted, repre- 
senting all combinations of the above categories. Subjects 
in each group were randomly assigned to either hostile- or 
neutral-content distraction. Also, S’s were assigned ran- 
domly to a sequence of alternate forms of experimental 
task. The result of these procedures was a 2x2x2x2 fac- 
torial design. 

All S’s received a pre-distraction trial on one of the 
two forms of the Wechsler-Bellevue Similarities subtest. 
Then, S’s received either hostile- or neutral-content aud- 
itory distraction while performing the alternate form of 
the similarities test. These distractions consisted of 
masked conversation. Distraction content was masked so 
that strength of response could be inferred from percep- 
tion versus no perception of near-threshold stimuli. Fin- 
ally, tests of recall for both task and distraction content 
were made. 

Results indicate that vigilants have less adequate re- 
call of similarities items presented under hostile distrac- 
tion than defensives. The expected superiority of vigilants 
in the neutral-distraction group over vigilants in the hos- 
tile-distraction group was not found. Tendencies were 
found to the same pattern of results in similarities per- 
formance under distraction, but these were unreliable. It 
was also found that vigilants tended more to recognize the 
hostile nature of the emotional distraction. Finally, it was 
found that interference proneness was not a general pre- 
dicter of resistance to interference, but rather a specific 
predicter in the emotional-distraction group. 

Results are discussed from the viewpoint of comparing 
two approaches to predicting distraction effects: a“re- 
Sponse-strength” view, where potency of a distraction is 
assessed from S’s response to the distraction stimuli when 
they are not functioning as distractions, versus a “regula- 
tory mechanism” view, where intra-individual factors 
unique to interference situations are seen as altering be- 
havior from that predicted from response-strength to dis- 
traction stimuli presented alone. It is concluded that, 
while present evidence permits either interpretation, the 
more parsimonious “response-strength” approach is given 
definite support. 


Microfilm $2.00; Xerox $5.00. 100 pages. 


issue is whether the same sort of activity enters into per- 
ceiving components of Rorschach material and interpre- 
ting one’s interpersonal relationships. 

A comparative analysis of the structuring of interper- 
sonal relationships and Rorschach stimuli is made pos- 
sible by the use of a formal scheme of analysis such as is 
inherent in the developmental psychologies of Werner and 
Piaget. For this reason, the formal-developmental ap- 
proach was chosen as the framework for the present study. 

The differentiation of self and object was considered 
to be a manifestation of the more abstract formal scheme 
of part-whole relationships. Three levels of maturity 
were established which were based upon the differentia- 
tion and integration of part-whole relationships in inter- 
personal situations. This scheme was then applied to each 
subject’s description of his interactions with his marital 
partner obtained in intensive interviews, and also to his 
perception of interpersonal interactions on the Rorschach 
test. Thirty two normal adult males who ranged in age 
from 26 to 48 served as subjects. 

It was found that the level of maturity of structuring 
interpersonal interaction in marriage was related to the 
level of maturity of the perception of interpersonal activ- 
ity on the Rorschach test. 

On the basis of the formal parallel thus seen to exist 
between the structuring of interpersonal relationships and 
the organization of Rorschach responses, inferences were 
made as to the processes underlying these two forms of 
behavior. In the light of results from related research, 
it was proposed that the ability to articulate and organize 
marital interaction patterns and Rorschach blots might 
reflect a more basic capacity to manipulate spatial dimen- 
sions abstractly, or a flexibility of adopting alternative 
perspectives. 
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STUTTERING AND ANAL FIXATION 
(L. C. Card No. Mic 58-7260) 


Ira B. Keisman, Ph.D. 
New York University, 1958 


Adviser: Dr. Robert Holt 


The purpose of this study was to explore and investi- 
gate the contentions of some classical psychoanalytic 
theorists that stutterers are fixated at the anal stage of 
psychosexual development. If they are then it was as- 
sumed that stutterers would have certain personality pat- 
terns, namely, that their conflicts, self-concepts and 
interests would be rooted in the dynamics of the anal stage. 
It was decided that, if stutterers could be differentiated 
from non-stutterers with reference to the three above 
mentioned patterns, the psychoanalytic contention that 


A FORMAL-COMPARATIVE ANALYSIS OF THE 
RELATIONSHIP BETWEEN THE STRUCTURING 
OF MARITAL INTERACTION AND 
RORSCHACH BLOT STIMULI 


(L. C. Card No. Mic 58-7090) 


Stanley Edward Kaden, Ph.D. 
Clark University, 1958 


This study is concerned with the way a person struc- 
tures the world of interpersonal relationships when ques- 
tioned directly about them, and when given the opportunity 
to organize ambiguous perceptual stimuli (Rorschach 
blots) in terms of an interpersonal model. The central 





stutterers are anally fixated would be supported. Negative 
results would be interpreted as casting doubt on this prop- 
osition. 

In order to test the basic hypothesis; the study’s essen- 
tial hypotheses were: 


1. Stutterers have greater anal conflict than non- 
stutterers. 
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2. Stutterers have a more anal self-concept than non- 
stutterers. 

3. Stutterers have greater anal interest than non- 
stutterers. 


The subjects were of three types. The experimental 
group consisted of thirty white, non-psychotic men between 
the ages of 18 and 45 who were diagnosed as stutterers. 
The controls consisted of two groups who fit the same cri- 
teria except that they did not stutter. One group consisted 
of thirty subjects diagnosed as having non-stuttering, func- 
tional speech disorders. The other group consisted of 
thirty normal subjects. All subjects were determined to 
possess at least average intelligence and the control groups 
were tested to insure that they were not seriously emotion- 
ally maladjusted. : 

The Anal Trait Checklist, consisting of 29 anal and 29 
non-anal traits, was presented first. The subject was 
aSked to rate himself on each trait on a 6 point scale. The 
time required for the rating was a measure of anal con- 
flict or “non-anal” conflict depending upon the nature of 
the particular trait. The self-rating was a measure of anal 
self-concept if the trait rated was anal, and *non-anal” 
self-concept if the trait rated was non-anal. The Anal 
Interest Picture Test, consisting of 13 anal and 13 non- 
anal pictures, measured the time a subject looked at a 
picture. In both tests time was measured automatically 
in seconds to 1/100 accuracy. 

The statistical procedures employed included the Bart- 
lett Test for Homogeneity of Variance, parametric (F-test) 
and nonparametric (Kruskal-Wallis Test) one-criterion 
analyses of variance and t-tests. 

The findings are largely negative, but provide some 
qualified support for the postulate that stutterers have 
anal fixations. Stutterers took more time to rate them- 
Selves on all traits (non-anal as well as anal) and looked 
longer at all pictures, so these instruments cannot be used 
in the way that had been intended. The most positive find- 
ing was obtained from a measure of anal conflict: the 
stutterers exhibited significantly greater intra-individual 
variability than the control groups in the time taken to 
rate themselves on their possession of anal traits. Their 
non-anal trait decision time did not differ in intra-individ- 
ual variability from that of the control groups. The self- 
concept measure yielded inconclusive findings but some 
trends were present. 

Possible areas of further research were discussed. 
These included further investigation of the theorized oral, 
anal and phallic fixations of stutterers, and studies de- 
signed to provide more information about psychosexual 
trait characterology. Research designed to compare the 
various theories of stuttering was also mentioned. 
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THE ABSENCE OF THE FATHER DURING 
EARLY CHILDHOOD AND ITS EFFECT UPON 
THE OEDIPAL SITUATION AS 
REFLECTED IN YOUNG ADULTS 


(L. C. Card No. Mic 58-7103) 


_ Mary M. Leichty, Ph.D. 
Michigan State University, 1958 


The purpose of this study was to examine the effect of 
absence of the father on the resolution of the Oedipal con- 
flict. A review of the literature dealt with the differing 
points of views of the Freudian and neo-Freudian schools 
of psychology in respect to this developmental period. 
Four hypotheses were formulated: (1) More of the exper- 
imental subjects, as compared to the control subjects, 
will maintain strong attachment to the mother; (2) fewer 
of the experimental subjects, as compared to the control 
subjects, will show strong castration anxiety; (3) fewer 
of the experimental subjects, as compared to the control 
subjects, will show strong identification with the father, 
and identification of the experimental subjects will be 
more diffuse than will be the case with the control sub- 
jects; (4) fewer of the experimental subjects, as compared 
to the control subjects, will choose their fathers as the 
type of figure adapted for their ego-ideal. 

The subjects were 62 male college freshmen. The ex- 
perimental group was composed of 33 subjects who were 
between the ages of three and five while their fathers 
were overseas with the armed forces during World War 
Il. The control group was composed of 29 subjects whose 
fathers were not overseas when the boys were between the 
ages of three and five. The Blacky Test and Cards l, 
7BM and 8BM of the Thematic Apperception Test were ad- 
ministered to each group. Responses to multiple choice 
inquiry items of the Blacky Test and to items composed 
for the TAT cards were analyzed statistically, using the 
Chi-square technique. Global response to the Blacky 
Test was analyzed, using the Rank Test. Global response 
to the TAT cards was also analyzed with the sign test. 

On the basis of analysis of the data obtained from the 
Blacky Test, support was obtained for three of the four 
hypotheses. (1) There was some evidence to indicate that 
Oedipal intensity is greater in those subjects who were 
separated from their fathers. However, the data was con- 
trary to one aspect of the first hypothesis, in that the con- 
trol group rather than the experimental group tended to 
choose the mother as anaclitic love object. The experi- 
mental group appeared to make a narcissistic choice of 
love object. (2) The hypothesis dealing with identification, 
which was formulated in accordance with Freudian theory, 
receivedthe most consistent support. However, an attempt 
was made to interpret these findings also ‘rom the neo- 
Freudian point of view. (3) The hypothesis dealing with 
the choice of the father as ego-ideal was somewhat sup- 
ported by the data. (4) The hypothesis dealing with cas- 
tration anxiety was not supported by the data. 

The TAT cards did not prove to be a fruitful measure 
of the hypotheses. Possible reasons for this and ways in 
which it might be developed into a more adequate instru- 
ment for studies such as the present one were discussed. 

Implications of the findings were discussed. 
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A COMPARISON OF THE CONTENT AND SIGN 
APPROACHES IN EVALUATING A PROJECTIVE 
TEST BATTERY AND ITS COMPONENT TESTS 


(L. C. Card No. Mic 58-7584) 


Waldemar C. Leiding, Ph.D. 
University of Houston, 1958 


The purpose of this study was to compare the “statis- 
tical” and “clinical” approaches as both are applied to the 
diagnostic evaluation and interpretation of a battery of pro- 
jective tests and its component tests. This was done in 
order to determine which approach afforded the most ac- 
curacy in the prediction of diagnoses and under what con- 
ditions. The psychological tests used were the Wechsler- 
Bellevue Scale, Form I, the Rorschach Test, and a battery 
consisting of the Wechsler-Bellevue and the Rorschach. 

The selection of the patient population was based on 
data contained in the hospital charts at the John Sealy Hos- 
pital, University of Texas Medical Branch, Galveston, 
Texas. The validation criteria were three independent 
diagnoses by psychiatrists. Only those cases that attained 
100 percent agreement among the three judges were used, 
and on this basis 60 records were included in the sample. 
The nosological categories investigated were: Depres- 
Sion, hysteria, obSessive-compulsive, organic brain path- 
ology, psychopathic personality and schizophrenia. 

For the “ statistical” approach, a list of diagnostic 
“signs” was compiled which have been reported in the lit- 
erature as being the best indicators of each of the six 
diagnostic categories. This was done for the Wechsler- 
Bellevue Scale and the Rorschach Test. With the “clinical” 
approach, the actual tests were given, minus the face 
sheets, for interpretation. 

The judges were selected on the basis of their exper- 
ience with psychodynamics and psychological test interpre- 
tation. There were five groups of judges with three judges 
in each group. Group I consisted of first year graduate 


students in clinical psychology at the University of Houston. 


The remainder of the judges were all associated with the 
University of Texas Medical Branch. Group II were third 
year graduate students in clinical psychology, who had 
completed their first year of internship training. Group 
Ill were the “experts”, all of whom had been engaged in 
Supervising clinical psychology intern-trainees. Group 
IV consisted of third year residents in psychiatry. Group 
V was made up of individuals who had completed their 
first year of medical work. The judges were also grouped 
in terms of their orientation. Groups I, II and III were of 
a psychological orientation, and groups IV and V were of 
a medical orientation. 

In evaluating the “sign” and * contest” approaches, sev- 
eral areas were investigated. The first of these was the 
differences between the two approaches for each orienta- 
tion. The differences between each orientation with the 
two approaches as well as the differences between train- 
ing levels within each orientation were investigated next. 
A third area was that of investigating the differences be- 
tween the tests and the test battery. This was done for 


both approaches as well as for the orientation of the judges. 


The next area investigated was the differences among the 
specific nosological categories. These differences were 
determined for the separate tests, and for the training 
levels and orientation of the judges. The fifth area of in- 
vestigation was concerned with the differences between 





the groups of judges in their accuracy of prediction using 
the personal history data. In this instance all groups of 
judges were compared with one another in terms of train- 
ing level and orientation. The sixth and last areaof invest- 
igation was concerned with the differences between judg- 
ments made with the personal history data and those made 
with the tests using the two approaches. Again the differ- 
ences between training-level and orientation of the judges 
were compared. 

From the significant results the conclusions are: 

1. There is a direct relationship between training and 
experience and the ability to successfully predict psycho- 
diagnosis using the “content” approach. The more clinical 
experience an individual has the more accurate he is with 
this approach. 

2. An inverse relationship exists between training and 
experience and the ability to successfully use the “sign” 
approach. Except for the “experts”, the less experience 
and training a judge had the more accurate he was with 
the “sign” approach. 

3. For the clinician using the “content” approach, the 
best predictor is the test battery. For the non-clinician, 
the best predictor is the Rorschach Test. 

4. Signs purported for the Wechsler-Bellevue Scale 
are considerably more definitive than those for the Ror- 
schach Test. The primary value of the Rorschach is in 
terms of its content. 

5. Character structure is more easily differentiated 
than is a psychiatric diagnosis. Of the six nosological 
categories, obSessive-compulsive and psychopathic per- 
sonality were the most easily differentiated. 

6. Certain occupations, ages, educational levels and 
religious backgrounds are associated with and preclude 
a specific character structure and/or psychiatric diagno- 
sis. 

7. The experienced clinician can derive approximately 
as much information leading to a psychodiagnosis from 
personal history data as he does from a list of diagnostic 
“signs”. Microfilm $2.00; Xerox $5.20. 102 pages. 


THE INFLUENCE OF AFFECT-STIMULI 
ON SUBSEQUENT PERFORMANCE 


(L. C. Card No. Mic 58-7140) 


Herman Ivan Levin, Ph.D. 
The University of Florida, 1958 


The purpose of this experiment was to observe the in- 
fluence of affect-stimuli on the performance of an immed- 
iately following task. The stimulus material, presented 
on a projector screen to 75 subjects, consisted of one 
affect-word (the affect-stimulus) followed by three-con- 
sonant nonsense syllables (the task). Affect-words—25 
pleasant, 25 neutral, and 25 unpleasant—were chosen on 
the basis of the judgments made by five graduate students 
in psychology. Confirmation of the affective nature of the 
stimulus was obtained through the judgments of the 75 sub- 
jects. Each of the 25 tasks on one occasion followed an 
unpleasant stimulus, on a second occasion followed a neu- 
tral stimulus and on a third occasion a pleasant stimulus. 

The instructions were for the subject to first read the 
affect-stimulus word to himself, then to spell aloud as 
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fast and accurately as possible the nonsense syllables. 

The measure of the influence of affect-stimuli on perform- 
ance was the speed and accuracy of the subject’s spelling 
of the nonsense syllables. 

The results show that the influence of affect on the re- 
sponses to the task is a complex one. Both the nature of 
the response measure and the nature of the task have to 
be taken into consideration. 

Affect-stimuli considered alone did not influence the 
Subject’s performance on the tasks. When, however, the 
affect-stimulus and the nature of the task for the separate 
measures were taken jointly into consideration, significant 
results below the 1% level of confidence were obtained. 

In comparison with the influence of neutral stimuli on the 
task, unpleasant stimuli, when the response measure was 
speed, tended to hinder performance; pleasant stimuli 
tended to facilitate performance. When the response meas- 
ure was accuracy, both pleasant and unpleasant stimuli 
tended to facilitate performance. 

Task difficulty was investigated to determine if this 
was the task property that interacted differentially with 
the affect to produce differential results. Trends in the 
predicted direction were obtained, but they failed to reach 
Significance. 
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A STUDY OF SOME PERSONALITY ATTRIBUTES 
OF INDEPENDENTS AND CONFORMERS 


(L. C. Card No. Mic 58-7365) 


Leo Levy, Ph.D. 
University of Washington, 1958 


The extent to which an individual will allow group pres- 
sure to affect his reported solution of a simple perceptual 
task has been the subject of a continuing series of exper- 
iments by Asch. The experimental situation which he de- 
vised to measure conformity behavior places the subject 
in a group of his peers, all of whom including himself 
give judgments as to the relative lengths of lines. The 
members of the group, with the exception of the subject, 
have been previously instructed by the experimenter to 
give unanimous incorrect judgments to certain of the prob- 
lems. All persons in the group announce their answers 
with the subject giving his answer next to last. The sit- 
uation is so constructed that the subject experiences con- 
siderable pressure and may question the validity of his 
perceptions. A record is kept of the number of times he 
conforms to or contradicts the group judgment and this 
constitutes the measure of independence and conformity. 

Crutchfield, using the same basic situation devised by 
Asch, constructed a laboratory in which subjects are 
placed in individual booths and presumably receive inform- 
ation from other subjects via an electric panel, The prob- 
lems are projected on a screen in front of the subjects in 
multiple choice form and the subject is made to under- 
stand that the solution he indicates is flashed on all sub- 
jects’ panels. Unknown to each subject, the information 
which he receives is not from the other subjects but from 
a master control operated by the experimenter. Eventu- 
ally the subject finds himself in a position where he has 
to make judgments as to the solution of various kinds of 





problems, having before him on his panel information pre- 
Sumably indicating how the other subjects chose. Here, 
as in Asch’s solution, he runs into unanimous contradic- 
tion on certain trials. 

The present study employs the same basic design as 
Crutchfield’s. Using this procedure, groups of independ- 
ents and conformers were isolated and examined for pos- 
Sible differences on seventeen personality variables 
drawn from the Edwards Personal Preference Schedule, 
the Social Desirability Scale and the Social Anxiety Scale. 

Three personality variables from the EPPS showed 
relationships with conformity which met the criterion of 
statistical significance. Affiliation and Nurturance showed 
a positive relationship and Heterosexuality a negative re- 
lationship, with conformity. 

Six other variables showed trends suggestive of a 
relationship but which failed to meet the criterion of sta- 
tistical significance. Order, Autonomy, Intraception, Dom- 
inance and Social Desirability showed negative relation- 
ships with conformity. Endurance showed a positive 
relationship with conformity. 

Some incidental findings of the study indicated that 
the Crutchfield-type situation for measuring conformity 
creates a situation similar in kind to the face-to-face sit- 
uation of Asch’s, but carrying with it much less social 
pressure to conform. It is felt that the semi-anonomous 
booth situation used in the present study is distinctly less 
effective than the original conformity situation created by 
Asch. Microfilm $2.00; Xerox $3.00. 58 pages. 


EFFECTS OF OBJECT- AND BACKGROUND-TILT 
ON PERCEPTION OF FORM 
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Barbara Smallwood Palmer Nellis, Ph.D. | 
The University of Texas, 1958 


Supervisor: Harry Helson 


The perceived form of objects depends upon a large 
number of factors among which are the perspective and 
depth relationships which the object bears to the rest of 
the visual environment. Form constancy, or the variance 
of perceived object-shape with change in orientation, has 
been studied as a function of the degree of tilt of circular 
and elliptical objects out of the frontal parallel plane. 

In this investigation, the tilt of the background against 
which the form appeared was treated as an independent 
variable as well as the tilt of the form itself. Elliptical 
shapes were tilted at different angles out of the frontal 
parallel plane while mounted upon a background which was 
also tilted with respect to the frontal parallel plane. 

Defining shape-compensation in terms of the degree 
to which perceived forms approximate stimulus-form, 
we can say that shape-compensation progressively de- 
creases as the background is tilted out of the frontal par- 
allel plane. As the ellipse itself is turned out of the fron- 
tal parallel plane, the amount of compensation increases. 
The curves fitting the observations were found to be ex- 
ponential curves: 


(1) log Y-= m(e?*®*) + b 
(2) log Y = m(e*) + b 
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where Y is the ratio of the minor axis of the matching 
ellipse to the minor axis of the projected image, x is the 
angle of tilt of the ellipse out of the frontal parallel plane 
measured in radians, and m and b are the slope and the 
y-intercept of the fitted functions. Equation (1) fitted all 
of the data of Experiment I where ellipse- and background- 
tilt were around a vertical axis, and Equation (2) fitted all 
of the data of Experiment II where ellipse- and background- 
tilts were around a horizontal axis. These functions were 
consistent for all variations in the stimuli and backgrounds 
within each experiment. 

Shape-compensation was less when the ellipse and back- 
ground were tilted in the horizontal plane than when they 
were tilted in the vertical plane. 

Individual differences among Ss in the amount of com- 
pensation were found. The 8 yr. -old group and 10 yr. -old 
group showed less shape-compensation than did adult Ss. 
Less compensation was found in the 10 yr. -old group than 
in the 8 yr. -old group. Explanation for these differences 
in terms of attitude rather than perceptual development 
alone was suggested. 

The results of this study were related to the findings 
in lightness-compensation obtained by Bornemeier, and 
discussed in terms of adaptation-level theory. The adap- 
tation-level paradigm was able to account for the findings. 
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PATIENTS WITH CEREBRAL DISEASE 
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State University of Iowa, 1958 


Chairman: Professor Arthur L. Benton 


The purposes of the present study were to investigate 
the effects of the factors of age, sex, and hand-used on 
tactual formboard performance and to determine the de- 
gree to which performance on the task differentiates pa- 
tients with cerebral disease from patients with no evidence 
of such disease. An attempt was also made to determine 
to what degree, if any, discrimination between brain-dam- 
aged and control patients is enhanced, if in the selection 
of tactual formboard cutting scores, account is taken of 
such personal characteristics (e.g., age) as were ascer- 
tained to be independent determinants of performance 
level. Intra-test comparisons were made to determine 
whether the setting of shorter time limits, scoring in 
terms of average time per block placed, or the adminis- 
tration of fewer trials would significantly affect the find- 
ings. 

Patients were assigned to the two diagnostic groups on 
the basis of final medical evaluation, a total of 162 brain- 
damaged Ss and 245 control Ss being retained for purposes 
of the present study. The two total groups did not differ 
with respect to mean age and mean educational level. All 
Ss were right-handed, between the ages of 16 and 60, and 
had full use of at least one hand. 

The six-figure tactual formboard test was administered 
to each S individually. The Ss were blindfolded and were 
permitted to use only one hand (either right or left) in| 





placing the blocks. Three trials were given with a five 
minute time limit for each trial. The criterion score was 
the total time score for all three trials. If S was unable 
to complete successfully the first trial in five minutes, 
the test was terminated and S was arbitrarily assigned a 
score of fifteen minutes as his criterion score. 

The effects of the factors of age, sex, and hand-used 
were investigated separately in brain-damaged and control 
Samples randomly selected from the total group within the 
limits imposed by the maintenance of equality with respect 
to age, sex, and hand-used. 

The following results were obtained: 


(1) Analyses of the effects of age, sex, and hand-used 
indicated that only the factor of age was a signif- 
icant determinant of performance level, the older 
(i.e., 40-60 yrs.) patients in both groups doing less 
well than the corresponding younger (i.e., 16-39yrs.) 
patients. | 


(2) Performance on the tactual formboard test signif- 
icantly discriminated between the brain-damaged 
and control patients. 


(3) On the basis of cumulative frequency tables, a 
maximal percentage of correct discrimination of 
approximately 70 per cent was found when the com- 
putations were made on the assumption of equal 
numbers in both diagnostic groups. At both ex- 
tremes of the distribution and particularly with 
respect to extremely poor performance, differen- 
tiations between brain-damaged and control patients, 
which would appear to possess clinical significance, 
could be made. 


Separate cumulative frequency tables set up for 
the older and younger patients did not result ina 
significantly higher maximal percentage of correct 
identification although the observed differences 
were in that direction. 


The discriminative efficiency of the scores derived 
from the first trial of the test was not significantly | 
different from that derived from the total scores. 


The number of blocks placed in three minute or 
four minute intervals over three trials showed a 
close relationship to total time score, suggesting 
that shortening the time limit to three or four 
minutes would not affect the discriminative value 
of the test if three trials are given. 


Marked positive practice effects from the first to 
the third trials were found in both the brain-dam- 
aged and control groups. However, there was con- 
siderable variability in practice effects. 
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A FACTOR ANALYTIC STUDY OF DISTURBANCES 
OF THINKING AMONG CHRONIC SCHIZOPHRENICS 


(L. C. Card No. Mic 58-7528) 


Richard Arthur Rablen, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Barclay Martin 


The present investigation was undertaken in order to 
clarify some of the relationships between measures of 
general intelligence and measures of disturbed conceptual 
thinking among chronic schizophrenics. Three basic ques- 
tions were posed for the investigation: (1) What are the 
relative contributions of general intelligence and schizo- 
phrenic psychopathology as determinants of performance 
on a variety of psychological tests, especially tests of 
conceptual thinking? (2) How many dimensions of schizo- 
phrenic psychopathology is it necessary to postulate in 
order to describe parsimoniously the wide range of im- 
paired behaviors encountered among schizophrenics ? 

(3) What tests and measures provide relatively pure es- 
timates, in a schizophrenic population, of general intelli- 
gence and psychopathology ? 

The test performance of the schizophrenic on a variety 
of psychological tests, especially tests of conceptual think- 
ing, was conceived of as being a function of two fundamen- 
tal determinants: general intelligence and schizophrenic 
psychopathology. The prediction was made that the ap- 
plication of factor analysis to the data obtained from ad- 
ministering an appropriately designed battery of tests to 
a large sample of chronic schizophrenics would reveal 
the presence of two major types of factors: (1) a general 
intelligence dimension and (2) one or more dimensions of 
schizophrenic psychopathology. 

An initial battery of tests including standard measures 
of intelligence, a series of verbal and non-verbal tests of 
conceptual thinking, and a series of psychomotor tasks 
was developed and administered to 75 male chronic schiz- 
ophrenics. The test score intercorrelations were com- 
puted and used in developing a more refined battery of 
tests which was then administered to a second sample of 
75 male chronic schizophrenics. Test score intercorre- 
lations were computed for the second sample of subjects. 
Both sets of intercorrelations were then independently 
factor analyzed using an IBM 650 Electronic Computer 
programming of Rao’s canonical procedure for factor an- 
alysis. 

In both factor analyses eight orthogonal factors were 
extracted and rotated to approximate simple structure. 

In the first analysis a general intelligence factor, a schiz- 
ophrenic psychopathology factor, a motor-speed factor, 

a chronological age factor and four factors which appeared 
largely specific to certain tests were identified. In the 
second analysis a general intelligence factor, a schizo- 
phrenic psychopathology factor, a motor-speed factor, a 
chronological age factor, an educational attainment factor 
and three factors which appeared largely specific to cer- 
tain tests were identified. Seven of eight factors identified 
in the first analysis appeared to be comparable to seven 
factors identified in the second analysis. 

The following conclusions were drawn from the invest- 
igation: 

1. Intelligence and psychopathology as determinants 
of test performance. Those tests included in the invest- 











igation were found to vary widely in the extent to which 
performance on them was affected by general intelligence 
and schizophrenic psychopathology. 

2. Dimensions of psychopathology. A single dimension 
of schizophrenic psychopathology seemed sufficient to ac- 
count for a wide variety of impaired behaviors encountered 
among schizophrenics. The behavior of the schizophrenic, 
in terms of tests, may be described as concrete, overin- 
clusive, uncommon, unrealistic, bizarre, disorganized, 
retarded. The present findings suggest that rather than 
describing independent dimensions of behavior these char- 
acterizations reflect different aspects of a common under- 
lying psychopathological process. 

3. Isolation of pure measures. No measures were is- 
Olated which were clearly pure measures of general in- 
telligence among schizophrenics. The Wechsler-Bellevue 
Information subtest appeared to be, relatively speaking, 
the purest measure of intelligence for a schizophrenic 
population. Several measures were isolated which ap- 
peared to provide quite pure estimates of schizophrenic 
psychopathology. These measures were the Rorschach 
F+ and P scores, a rating of disorganized thinking obtained 
from a proverbs test, and a rare association score de- 
rived from a word association test. | 
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SOCIAL REINFORCEMENT 
OF AGGRESSIVE SENTENCES 
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The University of Nebraska, 1958 


Adviser: Marshall R,. Jones 


Clinical psychologists have long been interested in the 
verbal interaction between two people. Verbalizations 
having aggressive or hostile content are of particular in- 
terest since aggression is frequently an important con- 
sideration in psychotherapy. Recently, several experi- 
ments have been done showing that certain verbal stimuli 
such as “Good” and “Mmm-hmm” act as social reinforce- 
ments in that they tend, when uttered by the experimenter, 
to increase the probability of occurrence of certain ver- 
bal responses of the subject. No investigation had been 
made of the effect of social reinforcement upon aggres- 
sive verbal responses at the time this study was begun. 
The purpose of this research was to discover whether two 
classes of aggressive responses are influenced by the 
social reinforcement, “Good”. The two classes were: 
sentences of aggressive or hostile content judged socially 
acceptable, and those judged socially unacceptable. Of 
interest also was the question, whether or not reinforce- 
ment of either one of these classes of aggressive responses 
would produce changes in the frequency of occurrence of 
the other class, through generalization. 

Sixty college males were divided into three groups of 
twenty each. Scrambled sentences, each of which could 
be rearranged into either an aggressive or an aggressively 
neutral statement, were presented on an electronic mem- 
ory drum. Each scrambled sentence contained two verbs, 
a noun, and the article, the. The subjects omitted one of 
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the verbs in forming their sentences. For the first group, 
the acceptable aggressive statements were “rewarded” by 
the social reinforcement, “Good,” uttered by the experi- 
menter. For the second group, the unacceptable state- 
ments were so reinforced. The third group received no 
reinforcement. Questioning after the experiment revealed 
a few subjects who were aware of the relationship between 
the reinforcement and their responses. These subjects 
were omitted from the study. 


The frequency of occurrence of both socially acceptable 


and socially unacceptable aggressive statements increased 
when followed by the social reinforcement, “Good.” Gen- 
eralization from socially acceptable to socially unaccept- 


able agressive statements was found, but not in the reverse 


direction. 

The findings imply that in studies of the verbal content 
of psychotherapy interviews, or of other types of inter- 
views, changes in the frequency of occurrence of aggres- 
Sive statements may to some extent be the result of differ- 
ential reinforcement on the part of the interviewer or 
therapist. When such changes are found, the protocols 
should be inspected for differential reinforcement before 
attributing the change to some other cause. 

The unidirectional generalization found suggests that 
the extinction of anxiety is responsible for the increased 
frequency of non-reinforced responses rather than stim- 
ulus or response similarity. 
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AN ANALYSIS OF THE STIMULUS TRACE AND 
SECONDARY REINFORCEMENT IN 
DISCRIMINATION LEARNING IN THE WHITE RAT 


(L. C. Card No. Mic 58-7172) 


James Nicholas Shafer, Ph.D. 
The Ohio State University, 1953 


One of the problems faced by the proponents of a re- 
inforcement theory of learning is the explanation of how 
an effect is able to influence a response that occurs earl- 
ier in time. 

The earliest attempts to systematically account for the 
retroactive influence of reinforcement led to the formula- 
tion of a goal gradient hypothesis by Clark L. Hull in 
1932.* According to Hull, the successive responses ina 
behavior sequence get conditioned to their stimuli pro- 
gressively weaker the more remote the response is from 
the goal reaction. 

Hull’? in a more complete presentation of his behavior 
system formulated the goal-gradient hypothesis wherein 
the goal-gradient was seen to be derived from other prin- 
ciples. With reference to the studies by Wolfe* and Perin, 
Hull considered the goal gradient to be two fairly distinct 
principles: (1) a short gradient of primary reinforcement 
which he called the gradient of reinforcement; and (2) a 
more extended gradient which is derived from the prin- 
ciple of secondary reinforcement. This second gradient 
retained the original name of goal gradient. 

Spence,° in a theoretical paper in which he examined 
the concept of secondary reinforcement in delayed reward 
learning, pointed out some logical difficulties encountered 
in the position held by Hull and concluded that the primary 





gradient of reinforcement is in actuality a gradient of 
secondary reinforcement. According to Spence, as a rat 
in a Skinner box presses a bar, certain proprioceptive 
stimuli are aroused; a trace of these stimuli present when 
the reinforcement occurs is what becomes conditioned. 
Similarly, in a T-maze situation the proprioceptive cues 
following the correct response acquire secondary rein- 
forcing properties since the correct response leads to 
food, whereas the proprioceptive cues following the in- 
correct response do not acquire such properties. 

Riesen® and Grice’ in studying the relation of second- 
ary reinforcement to delayed reward in visual discrimin- 
ation learning obtained results that were in general agree- 
ment with Spence. Furthermore, the evidence from these 
studies suggests that in visual discrimination learning, 
where the experimental procedure is such that differential 
secondary reinforcement is cancelled, any learning that 
occurs with a delay in reward depends on a trace of the 
critical stimulus being present at the time of reward. 

The studies reported in the literature concerning the 
relationship between secondary reinforcement and dis- 
crimination learning have all approached the problem in 
about the same manner. The experimental paradigm has 
been to maximize the differential secondary cues for one 
group and to minimize them for the other. Any difference 
in the efficiency of learning between the two groups is then 
accounted for in terms of the presence or absence of dif- 
ferential secondary reinforcement. 

The present experiment proposes a different approach 
to the problem. Instead of maximizing or minimizing the 
occurrence of differential secondary reinforcement it is 
proposed to provide secondary reinforcement cues ina 
visual discrimination problem that are contrarily identi- 
cal to the positive and negative stimulus alleys. Thus, if 
a rat responds to one of two visual stimuli, as he ap- 
proaches the point of reinforcement the stimulus cues are 
such that they are identical to the other stimulus and op- 
posite the cue to which the response was just made. The 
secondary cues, being the opposite of the positive stimu- 
lus alley and identical to the negative stimulus alley, 
should reinforce the incorrect response. If the animal re- 
sponds on the basis of a stimulus trace, the trace of the 
secondary cues should accrue a greater amount of second- 
ary reinforcing properties than the trace of the stimulus 
alleys. It would be predicted, then, that under the pro- 
posed experimental circumstances, learning would be ex- 
ceedingly difficult if not impossible. 


EXPERIMENTAL PROCEDURE 


SUBJECTS: 

One hundred and twenty-eight female albino rats, rang- 
ing in age from 60 to 100 days at the beginning of the ex- 
periment, were used as subjects. 


APPARATUS: 

A visual discrimination apparatus was constructed in 
the form of a modified Y-maze. For one group of animals 
trained with zero delay, the maze consisted of two alleys; 
each alley consisted of two sections placed end to end. 
One of the two alleys was painted black and the other 
white; by interchanging the second section of the two alleys 
the maze could be changed from a black and a white alley 
to two alleys one of which would be half black and half 
white and the other half white and half black. An 18 inch 
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and a 36 inch gray section placed between the black and 
white section provided an effective delay between the stim- 
ulus alley and the goal box. 


DISCRIMINATION TRAINING: 

The discrimination training consisted of three different 
phases, each phase being a different discrimination situa- 
tion. In Phase I, the control group was trained in a simple 
black-white discrimination with both sections of the alleys 
being either black or white. The experimental group in 
Phase I was trained with the second section of the maze 
opposite the first section; thus the left alley of the maze 
might have been black followed by a white section, while 
the right alley would have been white followed by a black 
section. Phase II and Phase III are identical to Phase I 
except in Phase II the 18 inch gray section was placed be- 
tween the two sections of the maze while in Phase IIla 
36 inch section separated the two sections. Each rat was 
given five trials a day. For half of the animals the black 
alley was the positive cue, and for the other half the white 
alley was positive and the black negative. Upon making 
a correct response, the animals received two small pellets 
of food; if an incorrect response was made the rat was 
retained in the maze for ten seconds without food. 


RESULTS AND DISCUSSION 


The prediction based on a differential Secondary rein- 
forcement hypothesis as set forth by Spence was not ver- 
ified by the results of this experiment. An analysis of 
the trials to reach criterion and error scores revealed no 
significant difference in learning between the control 
groups and experimental groups in Phase I and IJ. In Phase 
III, a significant difference (P=.02) was obtained between 
the control and experimental groups in trials to reach cri- 
terion. 

Whereas the results could not be predicted from a dif- 
ferential secondary reinforcement hypothesis, it was pos- 
sible to reconcile the present experiment with other 
experiments that have shown the influence of secondary 
reinforcement by reference to Hull’s * concept of temporal 
stimulus patterning. In the present experiment, the re- 
sponse was being made to a temporal stimulus compound. 
The animal was orienting toward and approaching a white 
or a black alley, which in the case of the experimental 
group was followed by an alley of the opposite color. If 
the black stimulus alley happened to be the positive cue 
the animal learned that gray, leading to black, leading to 
white, led to reinforcement, while gray leading to white, 
leading to black, did not lead to reinforcement. The per- 
severative trace of the positive cue was of such strength 
that, through the process of neural interaction and the gen- 
eralization of excitation, a discrimination situation requir- 
ing stimulus patterning was not significantly more difficult 
to learn than a discrimination situation that did not require 
stimulus patterning to learn. 

Thus, in Phase I and Phase II of the present experi- 
ment, there was no Significant difference in learning 
between the experimental and control groups. In Phase 
Ill, where a significant difference was found between the 
control and experimental groups, it can be assumed that 
the stimulus trace of the first cue was sufficiently di- 
minished in intensity so that little stimulus patterning 
could occur. 





CONCLUSION: 

It was concluded that a differential secondary rein- 
forcement hypothesis is adequate to explain many exper- 
iments involving discrimination learning with delay in 
reward but entirely inadequate in predicting the results 
of the present experiment. It was suggested that Hull’s 
concept of the patterning of stimulus compounds is more 
in agreement with the experimental data in that it handles 
the results of the present experiment as well as the re- 
sults from other experiments involving discrimination 
learning with a delay in reward. 
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THE EFFECT OF ISOPREL ON 
VISUAL RECOGNITION THRESHOLDS 


(L. C. Card No. Mic 58-5719) 


William Francis Smith, Ph.D. 
Michigan State University, 1956 


The present investigation was designed to explore some 
physiological mechanisms that may be involved during 
perceptual defense behavior and to lend support to the hy- 
pothesis that threshold alterations characteristic of the 
perceptual defense reaction are influenced by autonomic 
feedback loops. Since the present design could not demon- 
strate these directly, the interpretations are inferential 
ones. 

Sixty-nine patients at Dearborn General Medical and 
Surgical Veterans Administration Hospital served as Ss. 
Only patients without records of previous or present neuro- 
psychiatric disorders were used. Because a drug was em- 
ployed, medical clearance was obtained for each of the 
patients prior to acceptance as a Subject. Ages of the Ss 
ranged from 20 to 45. Education of the members ranged 
from completion of the eighth grade through completion of 
seven years of college. All Ss had 20/20 or better vision. 

Stimulus materials consisted of two practice lists of 
three five-letter words each, and two stimulus lists of 
twelve five-letter words each. The stimulus words were 
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judged to be neutral in content for the V.A. population. All 
stimuli were typed in capitals on No. 3 gray graded art 
paper by means of an IBM electric typewriter, Executive 
Continental Model. 

A Gerbrands mirror type tachistoscope and Gerbrands 
timer were employed to present the stimuli. The pre-ex- 
posure field was of the same material asthe stimulus back- 
ground. The size of the pre-exposure and exposure fields 
were 7 x 71/2 inches, with a rectangle of 1 x 31/2 inches, 
centered in the pre-exposure field. Since preliminary 
work indicated that the latencies for the stimuli were too 
rapid, six layers of clear acetate paper were placed over 
the aperture in front of the stimulus words. The result- 
ing intensity of illumination at the aperture for the ex- 
posure field was 9 foot candles. The intensity of illumin- 
ation of the pre-exposure field at the point of fixation was 
16 foot candles. 


Experiment I: 

Twenty-one pairs of Ss matched on the basis of per- 
formance on List I were utilized in this study. Each S was 
run on two consecutive days. On the second day, eachmem- 
. ber of a pair received a coded package containing 10 mgm 
of Isoprel Hydrochloride or a placebo and List II. The 
manner of assignment of drug approximated the double 
blind procedure. Ss were not aware of the nature of the 
medicine, nor was E aware of which medicine was received 
by any one S. E, however, was aware that Ss were receiv- 
ing a drug or a placebo. 

The method of limits used in an ascending series of 
durations was employed to determine the thresholds for 
each word. Initial exposure was set at .01 seconds and 
increased in .01 second steps until the words were cor- 
rectly identified on two successive exposures. 





Experiment II: : | 

A second experiment was designed to insure represent- 
ativeness of sampling and to reduce the possibility of ex- 
traneous variables that may have operated in the matching 
procedure. 

Twenty Ss were randomly assigned to the experimental 
conditions regardless of their performance on List I. The 
procedure was in all other respects identical to that of 
Experiment I. 

The hypothesis tested was stated as follows: If sympa- 
thetic activity is provoked by a sympatheomimetic drug, 
normal Ss will manifest significant alterations in recog- 
nition thresholds for neutrally affective (non-threat pro- 
voking) verbal stimuli. 

Statistical analyses of the results of Experiment I and 
II were significant at the .05 and .03 levels respectively. 

A second finding was that of no significant psychological 
effect produced by taking a placebo under the guise of med- 
icine. Nor could the obtained results be attributed to prac- 
tice effects alone. The changes that did occur were in the 
direction of lowered thresholds. 

These data are interpreted as supporting the hypothe- 
sis of this investigation and were seen consistent with the 
view that alterations characteristic of perceptual defense 
reactions are produced by feed-back loops. 
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SOCIAL DESIRABILITY AND THE 
MMPI PERFORMANCE OF SCHIZOPHRENICS 
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James Bentley Taylor, Ph.D. 
University of Washington, 1958 


This thesis investigates the notion that people who en- 
dorse MMPI items in a socially undesirable fashion do so 
because they have deviant notions of social desirability. 

The relationships between four variables were consid- 
ered: (1) MMPI endorsement, (2) social desirability rat- 
ings of MMPI items, (3) imputed social desirability ratings 
of the same items, and (4) median ratings of social de- 
sirability, given for these items by normal subjects. Cor- 
relations between these four variables were computed for 
the individual case (correlations within subjects) and for 
grouped data. These data were analyzed in terms of seven 
hypotheses, each hypothesis a deduction from the notion 
stated above. 

The MMPI endorsements, social desirability ratings, 
and imputed social desirability ratings for 205 MMPI 
items were obtained from 70 patients, hospitalized with 
an admission diagnosis of schizophrenia. A group of 81 
normal subjects rated the same items for social desira- 
bility, and each item’s median social desirability value 
was computed. 

Mean correlations between these variables provided 
the basic data for further comparisons. 

The findings may be summarized as follows: (1) The 
influence of social desirability on item endorsement is 
relatively slight for the individual case, although the 
grouped data showed a strong relationship. (2) Individu- 
ally, the subjects were no more influenced by imputed 
social desirability than by social desirability in their item 
endorsements. (3) Although patients with high MMPIscores 
tend to have slightly deviant notions of social desirability, 
these notions are not related to their MMPI scores. (4) pa- 
tients with high MMPI scores are very little influenced 
by their own notions of social desirability in endorsing 
items, while patients with low scores are strongly influ- 
enced. These findings disprove the original notion; in ad- 
dition, they provide further information on the social de- 
sirability variable as it applies to individual cases. 

The results are analyzed in terms of response sets; 
it is suggested that the relationship of various response 
sets to item endorsement be further investigated. The im- 
plication of this research for a role-theory view of schiz- 
ophrenia is discussed. 
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It was hypothesized that similarity and associative con- 
nection are a function of the frequency of past associations. 
The present experiment therefore attempted to “ build in” 
similarity by associating adjectives in a paired-associate 
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learning task. Four frequencies of experimental associa- 
tions were used, 0, 8, 24, and 40. 

Two tests of the hypothesis were made, (1) a direct 
measure consisting of ratings of the experimental pairs on 
Similarity of meaning following the experimental associa- 
tion of the pairs, and (2) an indirect test which was atrans- 
fer situation in which the associated pairs were used as 
stimuli for a nonsense syllable response to determine if 
transfer results were comparable to those which are ob- 
tained when similarity is manipulated. It was therefore 
predicted that positive transfer would increase as a func- 
tion of the number of experimental association presenta- 
tions. | 

There were 102 Ss in the experiment. Each S first 
learned a paired-associate task in which nine pairs of ad- 
jectives were presented. The pairs were presented either 
8, 24, or 40 times, three at each frequency level in a ran- 
dom order. A total of 216 presentations was thus given. 
Half of the paired presentations were in a forward direc- 
tion, and half, ina backward direction. 

Immediately following this experimental association 
condition, Ss were asked to rate 25 pairs of adjectives on 
Similarity of meaning. The 25 pairs included the nine 
used in the experimental association condition, three more 
to be included in the transfer task, and 13 buffer items. 

List 1 of transfer was then given for 8 or 15 trials. 
The stimuli in this list were composed of one member from 
each of the adjective pairs in the experimental association 
condition with the addition of three “new” adjectives to 
provide a zero experimental association condition. The 
response was a nonsense syllable. The three items used 
in each group were counterbalanced over different pre- 
sentation frequencies for different Ss. 

List-2 learning followed immediately after List 1 and 
was given for five trials. The stimuli of this list were the 
remaining members of each adjective pair and three “new” 
adjectives which were different from those used in List 1. 
Finally three relearning trials on List 1 were given. 

Ratings on similarity of meaning of the experimental 
pairs did not significantly increase following the experi- 
mental association condition. Using the number of correct 
responses on the first anticipation trial of List 2 as a re- 
sponse measure, it was found that transfer did increase 
as a function of number of experimental associations. The 
total trials measure did not support this trend. 

In. view of the discrepancy between the ratings and the 
transfer test of the hypothesis, it was concluded that sim- 
ilarity of the experimental pairs had not been achieved. 
The positive results in the transfer situation were attrib- 
uted to experimentally established associative connection 
of the experimental pairs and a “mediation” explanation 
of how associative connection might operate to produce the 
obtained transfer results was offered. The discrepancy in 
the results yielded by the two transfer response measures 
was also related to a “ mediation” hypothesis. 
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THE EFFECTS OF DEGREE AND 
PERSONALIZATION OF FAILURE 
ON PERFORMANCE 


(L. C. Card No. Mic 58-5872) 


- Jon Ralph Weinberg, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor I, E, Farber 


The present experiment investigated the effects of two 
characteristics of failure, personalization and degree, 
upon performance in a verbal speed task. Personalization 
was defined as the extent to which the failure instructions 
were intended to disturb or upset S, while degree was de- 
fined as S’s percentile rank in a fictitious norm group. 
The four failure groups represented the combinations of 
personal or impersonal failure with mild or severe de- 
gree of failure. In addition, a neutral control group was 
used to permit evaluation of the effects of failure vs. non- 
failure. 

The 32 Ss in each of the five experimental groups in- 
cluded an equal number of men and women. In order to 
increase precision a levels factor was included, 8 of 16 
Ss in each subgroup being above and below the overall 
median on pre-failure performance. 

The task basically consisted of writing as quickly as 
possible words beginning with specified letters. The ex- 
perimental groups were treated alike until after the first 
trial, at which time the failure was introduced. Three 
post-failure trials were administered. The original 
scores consisted of the time required to write 22 words 
on each of the four trials. 

An examination of the results indicated that severe 
failure led to greater variability within groups than did 
mild failure. Personalization did not affect variability. 

The analyses of variance, based on reciprocals of the 
original scores, revealed a significant difference on trial 
2 between men and women in their response to failure as 
compared to non-failure. For men, the failure groups 
were superior to the control group, while no such differ- 
ence was found for women. The sex difference was at- 
tributable to the control groups. Remaining analyses were 
performed separately for men and women. 

The effects of personalization and degree were evalu- 
ated over trials for the four failure groups. Neither fac- 
tor had any significant effects. 

The combined failure groups were compared with the 
control groups over trials. The failure groups were super- 
ior to the control group for men, but no difference was 
found for women. 

Possible reasons for the sex difference were exam- 
ined. Some tentative evidence indicated that personalized 
failure produced more persistent effects than impersonal 
failure, while there was no support for an earlier finding 
of an interaction between personalization and manifest 
anxiety. The finding of improved performance as a re- 
sult of failure was consistent with those studies using 
speed tasks, such as arithmetic, whereas verbal learning 
studies had found a decrement in performance after fail- 
ure. Thus the results of the present study indicated that 
the use of a verbal task was not the crucial factor in de- 
termining the direction of change following failure. 
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PSYCHOLOGY, EXPERIMENTAL 


THE WAVELENGTH DISCRIMINATION 
OF DICHROMATS 


(L. C. Card No. Mic 58-7030) 


Shakuntala Balaraman, Ph.D. 
Columbia University, 1958 


A reinvestigation of the wavelength discrimination of 
dichromats is undertaken. Graham and Hsia report wave- 
length discrimination measurements from a monocular 
color blind person who has a deuteranopic left eye and a 
typically normal right eye. The function for the deuteran- 
Opic eye resembled the classical U-shaped curve for the 
range of wavelengths from 460 to 620 mu. It differed from 
the classical data in that it had a minimum in the violet 
and another in the red wavelengths of the spectrum. Such 
a function with three minima resembled the theoretical 
curve published fifty years ago by Steindler. It raised the 
following questions that were of significance for color 
vision theories: Was this, and not the classical curve, the 
wavelength discrimination function of typical deuteranopes ? 
Do deuteranopes show individual differences in this func- 
tion? : 

Seven deuteranopes and four protanopes served as sub- 
jects. They were diagnosed as complete dichromats on 
the basis of three types of screening tests:- (1) anomalo- 
scope matches between red/green mixtures and a yellow 
(2) the presence of a neutral point in the blue-green wave- 
lengths and (3) pseudoisochromatic tests. 

A modified Helmholtz Color Mixer was used for all the 
measurements. Nine of the subjects were presented with 
an equal-brightness spectrum (3mL), ranging from 420 to 
670 mu. The test field subtended a visual angle of 1.2°. 

An initial series of measures was undertaken with 
every subject in order to get the equal brightness settings 
for standard wavelengths. These data were obtained by 
the Step-by-step (or Cascade) Method of equating bright- 
nesses. During the main series of experiments just per- 
ceptible color differences were measured as a function of 
wavelength variation. Here, a modified method of limits 
was used. The spectrum was always scaled from short 
to long wavelengths. 

With two of the deuteranopes, a modification in method 
was necessary. One subject found the 3mL level of lumin- 
ance too dim to work with. Another subject found it im- 
possible to provide equal-brightness settings by the Step- 
by-step method for standard wavelengths beyond the blue 
of the spectrum. Wavelength discrimination data were 
obtained from these two subjects at a higher level of lum- 
inance and the standard spectral wavelengths were not 
equally bright. 

The results indicate that the wavelength discrimination 
of many dichromats is described by the classical U-shaped 
curve. Both deuteranopes and protanopes show such a 
Similar capacity for wavelength discrimination with max- 
imum sensitivity around 490 mu, that they cannot be dis- 
tinguished on the basis of this function. The absence of an 
equal brightness spectrum and the presence of higher 
levels of luminance for two deuteranopes do not produce 
results that differ from the classical data. 

Atypical results are obtained from two deuteranopes 
and a protanope. For the two deuteranopes, the data from 
420 to 560 mu resembles the classical data but beyond 560 





mu and to the long wavelength end of the spectrum, just 
perceptible color differences are recorded. Although the 
data for the long wavelengths show a certain amount of 
variability, they also show a downward trend, indicating 
an increase in sensitivity for wavelength discrimination. 
For the protanope, the data from 420 to 560 mu resembles 
the classical data but beyond this, there is a secondary 
minimum at 580 mu. Since this secondary minimum is 
based on unreliable data it is not considered significant. 

The classical U-shaped function obtained from many 
dichromats can be interpreted satisfactorily in terms of 
trichromatic reduction and fusion theories. The atypical 
function obtained from two deuteranopes for the long 
wavelength end may be explained by the hypothesis that 
deuteranopes show individual differences in the saturation 
of the long wavelengths. 

Although trichromatic reduction and fusion theories can 
explain the classical wavelength discrimination function, 
they cannot account for the luminosity functions and the re- 
ported yellow perception of dichromats at one and the same 
time. If a trichromatic theory of color blindness is to sur- 
vive some new theoretical modification or formulation of 
the shift theory is called for. Two such modifications to 
be considered are (a) C. H. Graham’s double-shift theory 
and (b) the possibility that there are two cone mechanisms, 
one for brightness and the other for color. 
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AND. BETWEEN SUBJECTS ON 
CONDITIONING PERFORMANCE 


(L. C. Card No. Mic 58-5803) 


Bettina Bass, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Kenneth W, Spence 


Performance in acquisition has been shown to be a func- 
tion of appetitional need, or drive, when the effect of drive 
is evaluated by training different groups under different 
drive levels. The present study was designed to determine 
if drive would be a determinant of performance during ac- 
quisition if drive level was varied within the same Ss dur- 
ing the course of acquisition. 

A group of 20 Ss was trained in a straight runway under 
high and low drive on alternate blocks of two days. Two 
trials were given each day for 24 days. A high drive group 
of 20 Ss was trained continuously under high drive, and a 
low drive group of 20 Ss was trained continuously under 
low drive. High drive training occurred under 21 hr. of 
water deprivation. For low drive training, Ss were given 
75 per cent of the groups’ mean daily water intake (15 cc’s) 
30 min. before training. 

Starting and running speeds were significantly greater 
under high drive than under low drive in the “ alternated” 
group. The “high drive” group started and ran signifi- 
cantly faster than the “low drive” group. The low drive 
speeds of the “alternated” group were greater than the 
speeds of the “low drive” group, while the high drive speeds 
of the “alternated” group were less than the speeds of the 
“high drive” group. Thesetwo effects were not significant. 
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It was concluded that drive level is a determinant of 
performance during the acquisition of an instrumentally 
conditioned response when drive level is varied within the 
Same Ss during training, as well as when a Separate group 
is trained under each different level of drive. 

Microfilm $2.00; Xerox $3.00. 51 pages. 








PARTIAL REINFORCEMENT AND TWO 
FUNCTIONS OF REWARD AND SECONDARY 
REINFORCEMENT IN DISCRIMINATION 
LEARNING SET IN THE MONKEY 


(L. C. Card No. Mic 58-7460) 


Robert Edward Bowman, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Willard R. Thurlow 


Two independent experiments are reported; the first 
investigates response latencies as a function of fixed-ratio 
primary and secondary reinforcement. Four test-exper- 
ienced rhesus monkeys were pretrained for nine 60-trial 
sessions to displace a gray block concealing a colored 
foodwell: One color, food rewarded, occurred on 20 per 
cent of these trials; a second, nonrewarded color always 
occurred on the trial preceding reward; and a third, non- 
rewarded color occurred on all other trials. The Ss then 
each received four consecutive 60-trial sessions on each 
of four, factorial, latin-squared conditions: 10 per cent 
and 20 per cent reinforcement, with and without colored 
foodwells as used during pretraining. Trials were termin- 
ated after 20 seconds if the S balked. 

Latencies increased from 2.2 seconds per trial at 20 
per cent reward to 5.4 seconds per trial at 10 per cent re- 
ward; 2.5 seconds per trial of this increase represent 
balks. Balk frequency increased from 48 to 290 with the 
decrease in reward ratio. The data gave no evidence that 
the informational foodwell colors were utilized. 

The second experiment investigated the effects of par- 
tial and secondary reinforcement during discrimination 
learning set. Response latencies were measured as an 
index of the incentive, or response-inducing, function of 
the reward; correct response percentages were tabulated 
as an index of the response-directing function of the re- 
ward. Eight discrimination-experienced, rhesus monkeys 
were trained in a latin square order at reward ratios of 
100:0, 75:0, 50:0, and 25:0, with and without cues concealed 
under the objects. Each S received 200 consecutive prob- 
lems of three rewarded trials each at each cue-reward 
condition. The cues were differently colored foodwell 
covers, one color always under the rewarded object, and 
another, under the nonrewarded object; these colors were 
constant for an S only within a condition. A gray cover 
under each object constituted the absence of cues. 

The mean latencies were 0.7, 0.8, 1.2, and 2.1 seconds 
per trial for 70, 48, 30, and 14% obtained reward per trial, 
representing the reward conditions of 100:0, 75:0, 50:0, 
and 25:0. The latency at 25:0 is low, since the severe 
balking, which made that condition comparable to the 10% 
fixed-ratio reinforcement of the first experiment, was re- 
duced by three-quarter rationing of daily food. This balk 
reduction enabled learning to progress at 25:0. 





Correct response percentages to the second plus third 
rewarded trials, for the decreasing reward ratios, were 
79, 71, 63, and 60 in the absence of cues, and 81, 72, 70, 
and 67 in their presence. The theoretical maximum in 
the absence of cues was 100, 92, 83, and 78%. Within prob- 
lem learning occurred for all conditions, but between prob- 
lem learning was clearly evident only at both 100:0 con- 
ditions, and at 25:0 for cues present. The Ss demonstrated 
a dominant “win-stay, lose-shift” response strategy at 
75:0 and probably 100:0, but other strategies interfered 
at lower reward conditions; in fact, correct responses de- 
clined with practice at 25:0. 

The cues aided the Ss in maintaining responses to, and 
to some extent in locating, the rewarded object, which 
demonstrates a secondary reinforcing effect. However, 
the cues had no apparent effect on latencies. This supports 
theories which explain secondary reinforcement as a dis- 
criminative phenomenon. Extinction data from several 
experiments, however, demonstrate incentive secondary 
reinforcing effects, as here defined; adaptation to nonre- 
inforced trials may account for these extinction effects, 
whereas the response-directing action of secondary rein- 
forcers during acquisition must represent some other 
process. Microfilm $2.00; Xerox $5.20. 101 pages. 


INDIVIDUAL DIFFERENCES IN 
STABILITY OF PERFORMANCE 


(L. C. Card No. Mic 58-7078) 


Donald Monroe Broverman, Ph.D. 
Clark University, 1958 


This study is concerned with consistent individual dif- 
ferences in behavior. It assumes that systematic differ- 
ences between individuals are, in part, a function of dif- 
ferences in learning. Constitutional factors and early 
acquired motives are thought to lead individuals to em- 
phasize learning in certain classes of behavior. Accord- 
ingly, it is expected that consistency in individuals will be 
found within classes, but not necessarily across classes 
of learned behaviors. Further, consistency within such a 
class of behaviors is thought to rest upon transfer of learn- 
ing, rather than upon an aggregate of isolated specific 
skills. Thus, the behavior of an individual on a novel task 
tends to be consistent with his behavior on other tasks 
eliciting the same class of behaviors. Finally, it is thought 
that the degree of consistency or stability of a class of 
learned behaviors will depend upon the amount of learning, 
hence transfer, within that class. 

Previous research with an array of tasks suggested 
that consistent individual differences in performance may 
be expected within the following classes of behaviors: 


1. concentration-demanding conceptual behaviors; 

2. concentration-demanding perceptual-motor behav- 
iors; 

3. automatized behaviors; (including both conceptual 
and perceptual-motor tasks.) 


This study attempts to infer differential amounts of 
transferable learning in these classes of behavior from 
Ss performances on the Word Color Interference Test. It 
then makes predictions, based on the inferred differences 
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in learning, concerning differential stability of performance 


under distraction on tasks representing each of these be- 
havioral classes. 

Twenty-four male college students were classified ac- 
cording to their performances on the Word Color Inter- 
ference Test into the following experimental groups: 


1. Conceptually Dominant, low interference Ss; 
2. Conceptually Dominant, high interference Ss; 
3. Perceptual-motor Dominant, low interference Ss; 
4. Perceptual-motor Dominant, high interference Ss. 


It was assumed, after such variables as age, education, 
and idiosyncratic tempo were controlled for, the Concep- 
tually Dominant Ss possess more transferable learning in 
the class of concentration-demanding conceptual behaviors 
than Perceptual-motor Dominant Ss, with the reverse true 
of the class of concentration-demanding perceptual-motor 
behaviors. 

It was also assumed that low interference Ss possess 
more transferable learning in the class of automatized 
behaviors than high interference Ss. 

Predictions of stability of performance under distrac- 
tion were then made on the following tasks: 


1. Simple addition problems - an automatized concep- 
tual task. 


. Difficult addition problems - a concentration-de- 
manding conceptual task. — 


. Tracing a straight line - an automatized perceptual- 
motor task. 


. Tracing a difficult pattern - a concentration-de- 
manding perceptual-motor task. 


Two types of distraction, verbal - a recording of E’s 


voice doing addition problems; and motoric - mechanical 
rotation of the arm, were employed. 
The experimental hypotheses were as follows: 


1. Perceptual-motor dominant Ss will be less im- 
paired by distraction on the concentration-demand- 
ing perceptual-motor task than Conceptually Dom- 
inant Ss. 


Conceptually Dominant Ss will be less impaired by 
distraction on the concentration-demanding con- 
ceptual task than the Perceptual-motor Dominant 
Ss. 


Low interference Ss will be less impaired by dis- 
traction on the automatized conceptual task than 
high interference Ss. 


Low interference Ss will be less impaired by dis- 
traction on the automatized perceptual-motor task 
than high interference Ss. 


The results supported the second, third, and fourth hy- 
potheses beyond the .05 level of confidence with two-tailed 
tests. The difference between means of the groups in- 
volved in the first hypothesis was in the predicted direc- 
tion, but only reached the .11 level of confidence with a 
two-tailed test. | 
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INTERRELATIONSHIPS AMONG MEMORY, 
RATE OF ACQUISITION AND LENGTH OF TASK 


(L. C. Card No. Mic 58-5806) 


Lamore Joseph Carter, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor James B, Stroud 


This study was designed to investigate (1) the relation- 
Ship between length of task and learning and between 
length of task and retention and (2) to investigate these 
relationships at different ability levels. Attention was 
focused upon (1) intra-serial list interference as functions 
of length of list and ability level and (2) strength of rein- 
forced response as functions of length of list and ability 
level. 7 

Two groups of thirty-four subjects each whose pre- 
test scores were, respectively, within the highest and 
lowest 15 per cent of college sophomores in rate of learn- 
ing were used as subjects. The learning material con- 
sisted of pairs of adjectives arranged in lists of twelve 
and twenty-four pairs. The adjectives, taken from the 
Haagen list, were comparable in meaning, associative 
strength, and familiarity. The order of presentation of 
the lists was counterbalanced with respect to length. The 
lists were learned to a criterion of twelve out of twelve 
and twenty-four out of twenty-four. Recall and relearning 
were used as the measures of retention. These measures 
were applied forty-eight hours after learning. 

The paired associates method of item presentation was 
used. Words were presented by means of an exposure ap- 
paratus known as the Card Master. 

All performance scores were analyzed by an analysis 
of variance, factorial type. The major findings were: 


1. The lengthening of lists increased their difficulty 
at an accelerating rate. Increasing length of list 
affected slow learners more adversely than it did 
fast learners. Thus, there is assumed to be greater 
intra-list interference on long than on short lists. 
Slow learners are more susceptible to this. 


. Reinforcement of responses was less effective on 
long lists than on short ones. This held for both 
ability groups. 


. The interspersing of equal numbers of previously 
learned items in new lists of different lengths re- 
sulted in greater weakening of response on the 
long lists than on the short ones--again indicating 
greater intra-list interference on the long lists. 


Length of lists had no appreciably different effects 
upon retention by two ability groups when, as in 
this experiment, the lists of different lengths were 
learned to the same criterion and successful re- 
sponses were equally reinforced. 


. Some evidence was obtained to support the hypoth- 
esis that reinforcement of responses is more ef- 
fective for fast than for slow learners, suggesting 
that this may be one of the principal factors con- 
tributing to their fastness or slowness. 


The results were discussed with respect to a number of 
concepts from experimental psy chology of human learning and 
clinical theory within the general framework of the experi- 
mental design. Microfilm $2.00; Xerox $6.20. 127 pages. 
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THE MULTIPLICATIVE FUNCTION OF TIME 
STRESS (DRIVE) IN COMPLEX LEARNING 


(L. C. Card No. Mic 58-5808) 


Rudolph Ernest Clark, Ph.D. 
State University of Iowa, 1958 


Chairman: Assoc, Professor H, P. Bechtoldt 


The present study was designed to investigate the role 
of “time stress” (drive) in complex learning by empirical 
changes in competing response strengths in a pre-learn- 
ing response hierarchy and by differences in the learning 
performance of stress and non-stress groups. Reasons 
were given why both kinds of data are needed for an ac- . 
curate determination of the function of drive in complex 
learning. 

The relative strengths of specific competing responses 
were provided by the relative frequencies of occurrence 
of spatial responses to a single stimulus in a motor paired- 
associates task. S was required to respond by pushing a 
stylus into a slot, cutting the slot into segments that cor- 
responded to the segments demonstrated in the stimulus. 
When given a number of trials, S responded variably 
enough to yield a distribution of spatial responses differ- 
ing in their relative frequencies of occurrence. 

Sixty -three trials in the experiment proper were broken 
into three periods of twenty-one trials. (1) In the first 
period an initial response distribution was obtained while 
all Ss responded under a non-stress condition. (2) During 
the second period the changes in the initial distributions 
were obtained as a function of four “time stress” condi- 
tions: thirty-two Ss in each of two stress conditions and 
thirty-two Ss in each of two non-stress conditions. (3) Dur- 
ing the last period one-half of the Ss in each of the four 
“time stress” conditions were given a learning task where 
the correct response was the dominant response in the 
distributions of the second period, the other half of the Ss 
in each “time stress” condition were given a learning task 
where the correct response was a very weak response in 
the distributions of the second period. 

It was found that the changes in the strengths (frequen- 
cies) of the various competing responses in the pre-learn- 
ing response distributions were consistent with Hull’s 
assumption that habit and drive factors combine multipli- 
catively. In the stress distributions, which were signifi- 
cantly different from the non-stress distributions, the 
initially strong responses became relatively stronger under 
increased stress and the initially weak responses became 
relatively weaker with increased stress. 

The results of the learning tasks were also generally 
consistent with Hull’s multiplicative assumption. The 
stress groups performed significantly superior to the 
non-stress groups in the early learning trials where the 
correct response was chosen as the initially dominant re- 
sponse. However, only one of the non-stress groups per- 
formed significantly superior to the stress groups in the 
late trials of the learning task involving an initially weak 
response to be learned. 
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THE PERFORMANCE OF BRAIN-INJURED 
CHILDREN ON A VARIETY OF 
HIDDEN FIGURE TASKS 
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Leonard Cobrinik, Ph.D. 
New York University, 1958 


Adviser: Dr. H, L. Teuber 


One of the recurrent themes in work on brain-injured 
subjects is the claim that their perception is less selec- 
tive than that of normal individuals of comparable age and 
test intelligence. The validity of this claim has been bet- 
ter established for adults than for children, particularly 
in view of the recent finding that normal children have 
great difficulties with tests of perceptual selectivity such 
as various types of “hidden figure” tasks. 

The performance of brain-injured and normal children 
was therefore compared on three kinds of hidden figure 
tasks. The writer tried to determine whether normal chil- 
dren were consistently superior on such tasks to brain- 
injured children matched for chronological age. Further 
explored were the effects on group differences of (a) chron- 
ological age, per se, and (b) type of hidden figure task. 
The writer further tried to see whether the results on 
hidden figure tasks could be predicted from intelligence 
test scores or, if not, whether severity of brain injury as 
such might be more closely related to hidden figure per- 
formance. | 

Subjects were 36 cerebral palsied and 36 normal chil-. 
dren. Ages ranged from 6 through 11 years with six chil- 
dren from each group in a given year range (6-0 to 6-11, 
etc. .). IQ range was 86 to 112. 

Materials were three sets of hidden figures: overlap- 
ping, nonoverlapping, and picture puzzels which were dis- 
tinguished according to principles involved in their con- 
struction. The overlapping figures consisted of simple 
outline drawings of animals and objects: their outlines 
were intersected by parts of other objects of a similar 
nature. The nonoverlapping figures involved similar con- 
tent but their outlines were surrounded rather than inter- 
sected by parts of other objects. Concealment was effected 
by partial sharing of contours and embedding. The picture 
puzzles depicted meaningful scenes: hidden within a scene 
was some object which did not belong to it. To further 
evaluate performance a series of overlays were intro- 
duced: These were designed to reduce background inter- 
ference and thus facilitate finding the hidden figures. All 
stimuli were presented for approximately one minute and 
the response required was that of pointing to the figure. 
The score was the number of figures correctly located in 
a series. 

Severity of motor involvement was evaluated independ- 
ently by three judges on the basis of information in medi- 
cal and case records and E’s observations. 

Results were subjected to analysis of variance. All 
major variables, i.e., groups, age, and type of task were 
significant factors in hidden figure performance; however 
there were no interaction of effects. The analyses showed 
further: 

1. Brain-injured children, as a group, were inferior 
to normal children on all tests and at all age levels. 

2. Performance improved with age in brain-injured 
and normal groups; the increase being stepwise rather 
than gradual. 
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3. The picture puzzles were more difficult than the 
other tests for brain-injured and normals alike. 

Other statistical analyses indicated that severity of 
motor involvement was a Significant factor: the group 
with the most severe neurologic deficits performed more 
poorly than all other groups even though the tasks em- 
ployed did not require motor skill. In contrast to neuro- 
logic status, the intelligence quotient failed to predict 
performance on the hidden figure tasks for brain-injured 
as well as normal groups. 

Further analyses failed to reveal a different style of 
approach to the tasks on the part of brain-injured as com- 
pared to normal children, nor were there any differences 
due to sex. However, the analyses suggested that stimuli 
which involve embedding may present special difficulty 
for brain-injured children and may therefore be more sen- 
Sitive to the alterations in perception which follow brain 
injury. Microfilm $2.00; Xerox $4.80. 94 pages. 


THE EFFECTS OF SEQUENCE AND SIMILARITY 
OF RESPONSES ON CONCEPT FORMATION 


(L. C. Card No. Mic 58-7355) 


Doris Alayne Dietze, Ph.D. 
University of Washington, 1958 


This investigation was initiated in an effort to relate 
concept learning to learning in less complex situations. 
Studies of stimulus pre-differentiation and mediated gen- 
eralization provided a basis for interpretation of the re- 
lationships. The general hypothesis was that adequacy of 
concept formation depends upon discrimination of response- 
produced cues. 

4- and 5-year olds served as Ss in a paired associate 
learning task. The materials were nonsense figures ar- 
ranged in sets, so that each set contained three highly 
Similar forms, and successive sets were distinct from one 
another but related to earlier sets by a single detail. Ss 
were shown one Set at a time and required to identify and 
name the forms within each set differentially, and to apply 
the same names to forms on subsequent sets, depending on 
the common detail. 

Ss were divided into six experimental groups repre- 
senting three learning Sequences and two degrees of sim- 
ilarity of names practiced. Half of each learning-condition- 
group used phonetically similar names while the other 
half used phonetically distinctive names. In training, 
Group I practiced responses to all three forms on each 
set; Group II practiced responses to only one of the forms 
presented and continued with the same form-class on sub- 
Sequent sets until errors were eliminated, at which time 
the next form class was similarly identified and named, 
and finally the third; Group II practiced responses to 
only one of the forms presented in each set, but on each 
successive set practiced responses to a different form- 
class. All groups then sorted a new group of twelve forms, 
using a correction method. 

Criteria for discrimination within sets were three con- 
secutive errorless responses to a form, and scores were 
based on errors. Criteria for generalization between sets 
were three consecutive errorless sets for a form, and 





scores were based on the number of sets practiced before 
this point. Sorting scores consisted of errors in sorting 
before all forms were correctly categorized. 

Results showed more errors for similar-names groups 
than for distinctive-names groups on discrimination and 
generalization. Discrimination errors were least frequent 
in Group II and equivalent in Groups I and III. Generaliz- 
ation errors were least frequent in Group II and most fre- 
quent in Group III. Sorting errors were most frequent in 
Group II and least in Group I, although the comparison be- 
tween Groups I and III was not significant. Differences 
between sSimilar-and different-names groups within each 
learning condition were: on discrimination, largest in 
Group I and smallest in Group II; on generalization, 
equally large in Groups I and II, and non-significant in 
Group III; on sorting, very large in Group I and non-sig- 
nificant in Groups II and III. Differentiation of the scores 
of the learning conditions occurred principally among the 
Similar-names groups on the discrimination measure, 
and principally among the different-names groups on the 
generalization and sorting measures. These results were 
traced to practice effects. 

Results were interpreted in terms of confusability of 
response-produced cues and the development of relevance 
of response-produced cues through differential reinforce- 
ment. It was concluded that these two factors, as well as 
extensiveness of practice, determine the degree of utiliz- 
ation and effectiveness of response-produced cues in con- 
cept formation, inasmuch as concept functioning is repre- 
sented by a sorting task. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


FACTORS RELATED .TO MEASURED 
MASCULINITY AMONG STUDENTS 
MAJORING IN SECONDARY EDUCATION 


(L. C. Card No. Mic 58-3527) 


Gertrude McAdam Donat, Ph.D. 
University of Minnesota, 1958 


Adviser: Donald G., Paterson 


This was a descriptive study, designed to discover dif- 


ferences which may exist between “masculine” and *fem- 


inine” men, and “masculine” and “feminine” women, 
within a restricted population, on certain psychometric 
instruments. 

The subjects consisted of three groups of college stu- 
dents: one female group (120 women) and one male group 
(86 men) from a church-affiliated liberal arts college lo- 
cated in a Minnesota town, and a male group (77 men) 
from a church-affiliated, liberal arts, coeducational col- 
lege located in a large metropolitan center in Minnesota. 
All subjects were enrolled in the secondary education cur- 
riculum of their respective institutions. 

Masculinity-femininity was measured by the Mf scale 
of the Minnesota Multiphasic Personality Inventory 
(MMPI). Subgroups were selected from the extremes of 
the Mf scale distributions and compared, by means of F 
and t tests, on these variables: 
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The Minnesota Teacher Attitude Inventory 
The clinical scales of the MMPI 
A Teacher attitude (Ta) scale of the MMPI 
Measures of scholastic aptitude (ACE) and scholarship 
(grade point ratio) 
The male subgroups were also compared on all scales of 
the Strong Vocational Interest Blank for Men. 


Results: The Female Population. Subgroups of * mas- 
culine” and “feminine” women did not differ significantly 
on the measures of teacher attitudes, scholastic aptitude 
or scholarship. On the MMPI scales, the subgroups dif- 
fered on only two scales: the “masculine” women scored 
significantly lower (more normal) on the Social Introver- 
sion and Pharisaic Virtue scales. Within this population 
of women college students, masculinity-femininity was 
found to be associated with only these two of the fourteen 
variables on which the subgroups were compared. 

Results: The Male Populations. The “feminine” sub- 
groups from both male college groups scored higher (de- 
viant in the abnormal direction) on several of the MMPI 
scales. Both “feminine” groups scored significantly higher 
on Hy, Pa and Sc. On D and Pt, the difference was signif- 
icant in only one of the college groups, but a non-signifi- 
cant difference in the same direction was found in the 
“feminine” subgroup from the other college. The ‘ mascu- 
line” men from both colleges did not score significantly 
higher on any of the MMPI scales. 

Subgroups of “masculine” and “feminine” men did not 
differ significantly on the measures of teacher attitudes. 

Within both college groups, the “feminine” men were 
Superior in scholarship to the “masculine” men. ACE 
scores were available for only one of the male college 
populations; the “feminine” men of this group scored sig- 
nificantly higher on the ACE than did the * masculine” men. 

There was extensive differences between * masculine” 
and “feminine” men in occupational interests. In one col- 
lege, the subgroups differed significantly on 28 of the 
SVIB scales; in the other college, there were 24 such dif- 
ferences. The specific scales on which the subgroups dif- 
fered were not identical in both college groups. On ten 
scales, contradictory differences were found, i.e., where 
the “femine” men in one college scored higher, it was the 
“masculine” group of the other college which had the 
higher mean score. 

It was concluded that, among the college women studied, 
masculinity-feminity did not appear to be related to most 
of the variables measured. 

Among the male groups, “femininity” was found to be 
associated with indices of maladjustment, superior intel- 
ligence and scholarship, and vocational interests. 

Microfilm $3.15; Xerox $10.80. 242 pages. 











RESPONSIVENESS OF SINGLE SECOND 
ORDER NEURONS IN THE RAT 
TO TONGUE STIMULATION 


(L. C. Card No. Mic 58-7641) 


Robert Porter Erickson, Ph.D. 
Brown University, 1958 


The electrical activity of single second order fibers in 
the rat medulla was studied with micropipette electrodes. 
Records were obtained from 24 cells responding to ther- 
mal, mechinical and chemical stimulation of the tongue 
and gingiva. 

The response characteristics of second order neurons 
to chemical stimulation closely resembled those of first 
order neurons observed by previous authors. Second 
order neurons sampled in the present research were found 
with the following sensitivity patterns: sensitivity to salts 
and acid in which the response to NaCl predominates; com- 
parable sensitivity to salts and acid; comparable sensi- 
tivity to salts, acid and quinine; and sensitivity to Sucrose 
and NaCl. The major difference between first and second 
order neurons was a somewhat lower frequency of pro- 
longed discharge in the latter. 

The pehnomenon of intermodality sensitivity described 
by Landgren for cortical elements was found in some of | 
the medullary units. It is concluded that the sensitivity 
range of second order neurons and of sensory cortical 
neurons may be quite similar. 

A hypothetical treatment was presented showing how 
the differences in patterns of fiber sensitivity could pro- 
vide for discrimination among chemical stimuli. In this 
schema, discrimination would depend upon the relative 
amounts of activity in several parallel afferent fibers. 

Evidence is presented to show that sensory nerve fibers 
may be more adequately classified by reference to the 
effective stimuli than by reference to phenomenal cate- 
geories. Microfilm $2.00; Xerox $5.20. 103 pages. 


CHANGES IN ADAPTATION TO PROLONGED 
PERCEPTUAL DISTORTION: 
A DEVELOPMENTAL STUDY 


(L. C. Card No. Mic 58-7084) 


Duilio Giannitrapani, Ph.D. 
Clark University, 1958 


The purpose of this investigation is twofold: (1) to 
study the nature of the process of adaptation for which a 
number of situations were devised; (2) to study the adap- 
tation changes that take place within these situations in 
the course of ontogenesis. The situations studied here 
are characterized by one common feature, viz., by the 
introduction of conditions which tend to “distort” the per- 
ceptual appearance of objects. As a consequence of this 
distortion adaptive changes in the organism occur, that is 
changes which ultimately tend to reinstate (while the stim- 
ulation is still present) the perceptual experience that ex- 
isted before the stimulus was produced. 

Since the organism plays such an important role in 
mediating perceptions, differences in adaptation capacity 
should be found between the organisms, varying as to their 
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level of differentiation. An organism with greater differ- 
entiation would be expected to maintain itself in a more 
invariant relationship with the stimulus than one differen- 
tiated to a smaller degree. : 

Since, furthermore, in accordance with developmental 
theory (Werner), such lack of differentiation is expected 
to be greater at early age levels, the following hypothesis 
was developed: The magnitude of adaptation to a prolonged 
distorting stimulus decreases with age in adults. 

Three experiments were carried out, each involving 
one of three kinds of distortions respectively: (1) enlarge- 
ment of the visual field by means of magnifying glasses; 
(2) a 30° tilt of the visual field through prismatic lens 
arrangement; (3) a 20° tilt of the body by means of a tilt- 
ing chair. 

Children of six age groups: 6-7, 8-9, 10-11, 12-13, 
14-15, and 18-21 were employed. Each group was com- 
posed of twenty-four subjects, 12 males and 12 females, 
making a total of 144. 

The results of the magnifications experiment are in 
general agreement with the hypothesis that there is a de- 
crease in the adaptation effect with increase in age. The 
results of the remaining two experiments, one concerning 
adaptation to visual tilt and the other concerning a kin- 
aesthetic adaptation to body tilt, partially confirm the de- 
velopmental hypothesis. Here the pertinent ontogenetic 
changes appear to be linked to sex: whereas in the visual- 
tilt experiment only the males showed a significant de- 
crease in adaptation with increase in age, in the body-tilt 
experiment only the females showed such developmental 
change. Microfilm $2.00; Xerox $3.60. 64 pages. 


AN INVESTIGATION OF DISINHIBITION AND ITS 
EFFECT ON SPONTANEOUS RECOVERY IN 
CLASSICAL EYELID CONDITIONING 


(L. C. Card No. Mic 58-7488) 


Isidore Gormezano, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor David A, Grant 


An investigation was made with classical eyelid con- 
ditioning, of the effect of a 4 second pulse of white noise 
of 0, 77.5, 87.5, or 97.5 decibels, presented 0, 4, 8, or 16 
seconds before onset of the CS. The investigation was de- 
signed to assess the effect of these extraneous stimuli on 
CR’s in three phases: (a) their effect on CR’s in experi- 
mental extinction; (b) their subsequent effect upon CR’s 
in spontaneous recovery and; (c) their effect on CR’s with 
further extinction trials, when again introduced in spon- . 
taneous recovery. 

The phenomenon of disinhibition was discussed in re- 
lation to two alternate theories of the extinction process, 
and a review of the literature on the phenomenon was 
given. The results and conclusions were as follows: 

1. The experimental manipulations of intensity and 
onset time of the four second pulse of white noise either 
in extinction or spontaneous recovery, failed to produce a 
statistically significant amount of disinhibition. 

2. The finding that 77.5 db. pulse of white noise in ex- 
tinction, resulted in a significantly greater magnitude of 





CR’s in spontaneous recovery was an unexpected result 
and was attributed to the possible occurrence of a Type 
I error. 

38. 19.7% of those experimental Ss meeting the criter- 
ion of extinction by the thirteenth trial, were considered to 
have demonstrated disinhibition in the extinction test trials. 
These Ss were found to be superior in acquisition, extinc- 
tion and spontaneous recovery. Their superior perform- 
ance in extinction and spontaneous recovery was Statis- 
tically significant. 

4. From an examination of the literature it was con- 
cluded that disinhibition does not occur as uniformly and 
regularly as some secondary sources would have it appear. 

5. It was conjectured that emotional responsiveness 
of Ss may be a sufficient condition for the demonstration 
of disinhibition. The findings of the present investigation 
and the recent research on the effects of anxiety on eyelid 
conditioning were introduced in support of this hypothesis. 

Microfilm $2.00; Xerox $3.60. 65 pages. 





ODDITY LEARNING SET AND ITS RELATION 
TO DISCRIMINATION LEARNING SET 


(L. C. Card No. Mic 58-7507) 


Billey Levinson, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Harry F. Harlow 


The purpose of these experiments was to analyze and 
compare several kinds of oddity problems and the various 
procedures for oddity testing which are found in the liter- 
ature. A forced-choice 2-response oddity procedure was 
developed and found to produce rapid learning in a learn- 
ing set situation. A group of animals trained by this 
method, without stimulus reversal, learned oddity rapidly 
and transferred readily into oddity principle learning set 
problems which included stimulus reversal. 

Groups of monkeys trained on 2-position oddity learn- 
ing set by the Moon-Harlow technique and the forced- 
choice technique were subsequently tested for transfer in 
other oddity learning set tasks: the Levine Middle-Screen 
2-position oddity, classical 3-position oddity and 4-posi- 
tion oddity. No significant differences between groups 
were found in any of these tasks. 

Direct comparisons between a group trained on object- 
quality discrimination learning set and a group trained on 
2-position forced-choice oddity learning set were made. 
It was found that groups trained in either of these prob- 
lems acquired learning set to criterion in the same num- 
ber of trials, but a significantly higher terminal point was 
reached by the oddity group. Animals with forced-choice 
experience and animals with discrimination experience 
showed the same amount of transfer to 3-position oddity 


learning set. 


It was found that naive- monkeys could acquire 3-posi- 
tion oddity learning set in about ten weeks of practice, 
and that previous discrimination learning set experience 
substantially reduced the total number of trials required. 
Oddity-principal learning set training, 2-position or 3-po- 
sition, did not significantly reduce the total trials neces- 
sary for criterion in discrimination learning set. 
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Characteristic differences in performance in each of 
the three 2-position oddity procedures were reflected in 
total trials to criterion. On the basis of the number of 
trials to criterion, the 2-position oddity procedures may 
be placed on a continuum. The forced-choice technique 
entails two responses per trial which may account for the 
very rapid learning seen, but a more fundamental differ- 
ence characterizes these three 2-position techniques: the 
forced-choice procedure forces response to the cue stim- 
ulus, the Moon-Harlow procedure permits response to it, 
and the Levine Middle-Screen technique denies response 
to it. There is every reason to believe that the observing 
response to the cue stimulus would be most efficiently 
built up by the forced-choice technique and least efficiently 
by the Levine Middle-Screen technique. 

It is postulated that all 2-position oddity procedures 
are Similar in that animals trained by these techniques 
learn to solve oddity problems by use of a discrimination 
process which involves the recognition of adjacent pairs 
as identical or dissimilar, and which may be termed oddity- 
discrimination. 

A new classification of oddity learning set problems 
has been proposed with the simpler problems such as 
2-position oddity-principle learning set postulated as closely 
related to the family of discrimination learning set prob- 
lems. Oddity and nonmatching; nonoddity and matching- 
from-sample problems appear to be identical problems if 
the sample is maintained in identical positions. 

Microfilm $2.00; Xerox $6.00. 123 pages. 


THE EFFECTS OF PROVIDING A SYSTEM 
FOR NAMING THE RESPONSES ON 
THE PERFORMANCE OF A 
DISCRIMINATIVE PERCEPTUAL-MOTOR TASK 


(L. C. Card No. Mic 58-5841) 


Albert Joseph Macek, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Don Lewis 


The problem was to discover whether the performance 
of a discriminative perceptual-motor task -- specifically 
a Star Discrimeter task -- will be facilitated by providing 
the subject (S) with a meaningful system for identifying 
the responses. 

In practicing on the Star Discrimeter, S learns to as- 
sociate directional movements of a wobble stick with 
colors. Six colors of light appear, one at a time, on astim- 
ulus panel. S learns to respond to each color by pushing 
the stick into one of six slots which radiate, 60 degrees 
apart, from a common center. The conceptual device was 
a clock analogue; the slots are given the names of the even 
numbered hours on a clock, with 12 o’clock straight ahead. 

Every S was given two preliminary tasks before Star 
practice. The second task was either Relevant S or Rel- 
evant S-R verbal pretraining, both of which consisted of 
learning paired associates. The stimuli were the Star Dis- 
crimeter colors. In Relevant S-R pretraining the verbal 
responses were the clock hours which represented the 
motor responses to be made in the criteridn task; in Rel- 
evant S pretraining the responses were adjectives which 
were not related tothe criterion task responses. 





Two groups of 20 women each received Relevant S-R 
pretraining as a second task. For the first task, one of 
these (Group CR) moved into the slots in response to even 
numbers (clock hours) read by E. The numbers were read 
in lists of four and responded to with sets of four move- 
ments by S. Thus, in remembering the list, S was re- 
quired to provide her own clock hour cue for eachresponse. 
The control group in the Relevant S-R comparison (Group 
MR) was given manipulative practice as a first task, so 
that MR had the same experience as CR except that MR 
was not told of the clock analogue. Ss in this group moved 
the wobble stick into slots in response to the turning on of 
lights over the slots. 

Three groups of 30 women each received Relevant S 
pretraining as a Second task. For the first task, one 
(Group C) was given the same treatment as Group CR; the 
other (Group M), the same as Group MR. The third group 
(Group P) was required to discover sequences of six moves 
into the slots with the wobble stick and instructed to use 
the clock analogue in discovering the sequences. 

In testing the prediction that the groups made familiar 
with the clock analogue would perform better than their 
control groups, three comparisons were made: 

1) Group CR with MR (CR expected to do better) -- no 
difference between them. 

2) Group C with M (C expected to do better) -- no dif- 
ference between them. When the Ss in Group C were di- 
vided into subgroups according to their reports as to 
whether they had used the clock analogue, it was seen that 
those who said they had used it performed significantly 
better than Group M; those who said they had not, per- 
formed at a significantly lower level than Group M. 

3) Group P with M (P expected to do better) -- P per- 
formed slower and made fewer errors. The comparison 
is difficult to interpret because of confounding differences 
in the treatments administered to these two groups. 

(As in previous studies, the Relevant S-R Groups per- 
formed much better than the Relevant S Groups.) 

The conclusion is that clock analogue practice by itself 
does not facilitate Star performance. The data suggest 
that providing a group with a clock analogue improves the 
performance of the Ss who use the analogue as instructed 
and retards that of those who do not. 

Microfilm $2.00; Xerox $4.60. 87 pages. 


AN EXPERIMENTAL MODEL FOR THE STUDY 
OF CONFORMITY TO OVERT GROUP NORMS 


(L. C. Card No. Mic 58-3115) 


Barry Irving Oshry, Ph.D. 
Boston University Graduate School, 1958 

Major Professor: Philip Nogee 

A survey of the research in the area of conformity to 
overt group norms reveals that the following basic gen- 
eralization seems adequate to cover many of the findings 
in this area: accuracy of performance is a function of 
accuracy of feedback. Previous experimental models 
used in these studies, however, have not differentiated be- 
tween the degree to which “conformity” is a function of 
the particular source to which this feedback is attributed 
and the degree to which it is simply a function of the 
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Statistical quality of this feedback. The purpose of the 
present study was to establish an experimental model in 
which variations in the statistical aspects of feedback, 
particularly in the precision and bias of the feedback, 
could be manipulated independently of attributed source 
and other group factors, and the effects of such variations 
measured. 

The psychophysical method of absolute judgments was 
selected as the task feature for this experimental model. 
In this task, the subject is required to make a series of 
absolute judgments of the texture of photographs using a 
thirteen point response scale, and for this study each sub- 
ject made 507 responses daily for seven consecutive days. 
After each response, the subjects were informed of either 
the correct value of the stimulus or an arbitrary value 
designated as the average of the group’s responses. Thus 
the precision and bias of this feedback information could 
be strictly controlled and measured. It was also possible 
to compute measures of the conformity between the dis- 
tributions of these feedback values and those of the sub- 
jects’ responses. 

Twenty-five subjects were randomly assigned to five 
groups for each of which the precision and bias of feed- 
back and the attributed source of this feedback were varied. 

The measure of over-all precision of feedback (amount 
of information transmitted) was not found to be an accurate 
predictor of the over-all precision of performance. Aclose 
relationship, however, was found between the degree of 
scale compression of feedback and the degree of response 
scale compression in the performance of the subjects. It 
is suggested that scale compression of the feedback func- 
tions in determining the frame of reference for perform- 
ance. This frame of reference is accepted fairly uniformly 
by all subjects in the feedback groups. The variability in 
the over-all precision of performance, however, indicates 
that there still are marked individual differences in the 
consistency with which subjects operate within this frame 
of reference. 

A single variation in attributed source of feedback was 
also used. Two groups received the same perfectly pre- 
cise and completely unbiased feedback. One group was 
informed that this feedback represented the average group 
judgment of their fellow group members, while the other 
was informed that this feedback represented correct stim- 
ulus values. No systematic differences in performance, 
with any of the measures of performance used, were found 
as a result of this variation in instructions. 

The two major findings with regard to the conformity 
measure are: 

1. When the feedback is perfectly precise and com- 
pletely unbiased, there is a uniform, progressive in- 
crease in the degree of conformity to this feedback, and, 
as a result, in the precision of the performance. 

2. When the precision of feedback was below the 
general precision of performance, subjects showed two 
opposed tendencies. Sometimes they disregarded the 
feedback and improved the precision of their perform- 
ance; while at other times they tended to conform to 
the feedback at the expense of accuracy in performance. 
There was not sufficient consistency within subjects to 
allow prediction of the mode taken at any session. 


One group received as feedback the actual numerical 
average of the group’s responses. Since the experimental 
task involved a systematic judgment bias, the feedback 





was also biased. As a reSult, this group showed an effect 
which has been labelled the “snowball” effect. Since the 
conformity to feedback increased the subjects’ bias, this 
in turn increased feedback bias on successive trials, 
which would again further increase subjects’ bias, and so 
forth. As a result, this group showed the greatest degree 
of scale compression and loss of accuracy in performance. 
It is suggested that an average-group-response feed- 
back condition represents an ideal situation in which to 
study variations in the attributed source of feedback since 
the rate of “snowballing” would represent a measure of 
the degree to which feedback information is being attended. 
Microfilm $2.30; Xerox $8.00. 173 pages. 


SEMANTIC GENERALIZATION AS A FUNCTION 
OF CONNOTATIVE SIMILARITY AND 
AWARENESS OF STIMULUS RELATIONSHIPS 


(L. C. Card No. Mic 58-7110) 


Jean Judson Smith, Ph.D. 
Michigan State University, 1956 


Various non-voluntary responses, when conditioned 
either to verbal or to non-verbal stimuli, exhibit general- 
ization to other stimuli which are semantically related to 
the conditioned stimulus. Several studies indicate that 
this semantically mediated generalization frequently oc- 
curs in the absence of awareness by the subject of the 
relationship between the conditioned and unconditioned 
stimuli. 

In the present study, the galvanic skin response was 
conditioned to a verbal stimulus and tested for generaliz- 
ation to a number of semantically related stimuli. The 
generalization of extinction of this response was also in- 
vestigated. Forty-nine experimental subjects were em- 
ployed, 32 of whom were aware of the conditioned stim- 
ulus-unconditioned stimulus relationship. The study was 
designed to test three hypotheses. 

Hypothesis I predicted that semantically mediated gen- 
eralization would be negatively related to the degree of 
connotative difference between the conditioned stimulus 
and the several generalization stimuli, as established by 
Osgood’s Semantic Differential. Hypothesis II predicted 
that the aware subjects, as a result of the mediating func- 
tion of their ability to verbalize the conditioned stimulus- 
unconditioned stimulus relationship, would exhibit greater 
generalization than wouldthe unaware subjects. Hypothesis 
III predicted that, for the same reason, the aware subjects 
also would exhibit greater generalization of extinction ef- 
fects than would the unaware subjects. 

The results clearly indicate the Hypothesis I is unten- 
able. A non-hypothesized finding was that the degree of 
generalization was positively correlated with the magni- 
tude of word-association frequency between the conditioned 
stimulus and the generalization stimuli. Hypotheses II and 
Ill are supported by the general trend of the data, although 
it is doubtful that a decisive test of the hypotheses was af- 
forded by the present study. 

The study raised a problem for future investigation of 
the degree to which word association frequency may be 
utilized in predicting the degree of semantic generaliza- 
tion between verbal stimuli. Problems were also raised 
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with respect to the relationship between conceptualization 
and conditioning. 


The results appear to warrant the following conclusions: 


1. No relationship exists between connotative differ- 
ences between words, as measured by the Semantic 
Differential, and semantic generalization to such 
words. 


. Semantic generalization may occur as a function of 
word-association frequency, as measured by the 
Kent-Rosanoff Word Association Test. 


. Awareness of the signal-function of a conditioned 
stimulus may increase speed and strength of con- 
ditioning. 


. Awareness of the signal-function of a conditioned 
stimulus may increase the generalization of re- 
sponses conditioned to such stimuli. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


PERCEPTUAL SETS AND 
S-R REINFORCEMENT THEORY 


(L. C. Card No. Mic 58-7176) 
Alan Dexter Swain, II, Ph.D. 
The Ohio State University, 1953 


The present study was an attempt to put to experimental 
test two predictions made by Wickens,’ who has made an 
effort to interpret the development of certain types of per- 


ceptual biases or sets (habits of attention) in terms of mod- 


ern stimulus-response reinforcement theory.?,3,4,5 

As used in Wickens’ theoretical formulation, “set” is 
a response of the organism which is predictable from his- 
torical events. Itis assumed thatthe set response produces 
stimuli to which the habit response becomes attached. 
Thus, “perceptual set” means a tendency to respond to a 
stimulus or class of stimuli, that is, a tendency to select 
a cue or cue family from other available cues or cue fam- 
ilies. Furthermore, perceptual sets are limited by the 
nature of the responses required in a task; that is, what 
is acquired in a complex learning problem is a perceptual 
set in relation to responses. 

The theory represents a straightforward application of 
“mechanistic” stimulus-response reinforcement theory to 
the field of perception, a field which although not com- 
pletely neglected by S-R psychologists has been relegated 
to a secondary role. 

No new postulates were formulated in the present ap- 
proach: Wickens’ theory rests on five postulates which 
are a part of traditional reinforcement theory. These are 
in summary: (1) if a response is made to a stimulus in 
the presence of reinforcement, there is an increment in 
habit strength of that response for all aspects of the stim- 
ulus; (2) if reinforcement does not occur, there is a cor- 
responding decrement in habit strength; (3) stimulus gen- 
eralization of the Hovland®° type’ occurs under the above 
two conditions; (4) the increment in habit strength gained 
from one reinforcement is equal to the decrement result- 
ing from one nonreinforcement,® and (5) the learning is 
continuous and not dependent upon the subject’s hypothesis. 





On the basis of these five postulates, Wickens deduced 
a number of theoretical predictions based on the problem 
situation where there are at least two formalized stimulus 
dimensions, only one of which is completely relevant to 
the discovery and fixation of invariant stimulus-response 
connections. The present experimental test involved two 
predictions of the theory as it relates to the transfer of 
the same response from a learning problem involving 
equal association of particular relevant and irrelevant 
stimuli (taken from two different but closely related di- 
mensions of stimulus material) to another learning prob- 
lem involving the same relevant and irrelevant dimensions. 

The stimulus materials used were three-letter con- 
sonant nonsense syllables and three-letter consonant- 
vowel-consonant nonsense syllables. The former syllables 
were relevant to the solution of both of two card naming 
problems presented successively, and the latter syllables 
were irrelevant for both problems. The responses were 
the voicing of the arabic numbers from one to six in re- 
sponse to the six relevant nonsense syllables:in each learn- 
ing task. Each of the 90 subjects had to learn to correctly 
name (by number) each of the six nonsense syllables of 
the relevant dimension. Since each stimulus card always 
had printed on it a relevant and an irrelevant stimulus, 
there were two problems for the subject. The directions 
employed specifically stated to the subjects the nature of 
the task; they knew that there were two possible solutions 
to the learning problem, only one of which was relevant. 

It was hypothesized that during this learning, a percep- 
tual set in relation to the particular associated responses 
was developed for the relevant dimension, that is, a tend- 
ency to respond to the relevant dimension as opposed to 
the irrelevant dimension. Three different degrees of 
training were given on this first task. One third of the sub- 
jects (Groups I and II) “learned” the task until they could 
correctly name four or five of the six cards in any one 
presentation of a deck of six cards. One third (Groups 
III and IV) learned the task to one perfect recitation of a 
deck. The remaining third (Groups V and VI) were given 
five extra decks after having reached one perfect recita- 
tion. These three Task 1 criteria were, respectively, the 
4/6, the 6/6, and the 6/6 + 5 criteria. 

The subjects were then transferred to the second task. 
For this task the stimuli of both dimensions were similar 
(in terms of identical elements) to the stimuli of the first 
task. For one half of the subjects (fifteen subjects from 
each of the three learning levels above, i.e., Groups I, 

III, and V) the response which had been learned to a par- 
ticular first task stimulus was now the correct response 
for the second task stimulus similar to that particular 
first task stimulus. For the other half of the subjects 

(the remaining fifteen subjects from each of the three 
learning levels above, i.e., Groups II, IV, and VI) this con- 
sonance of stimuli and responses did not hold. 


The two predictions tested were that: 

1. The subjects having the high degree of consonance 
of stimulus-response relationships between the two tasks 
would transfer with more facility, that is, make less errors 
on the second task, and be less likely to shift to the irrel- 
evant dimension on the second task than would the subjects 
having the low degree of consonance. 

2. The dependency of the transfer upon this consonance 
would decrease with increased training given on the first 
task. 
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Table I presents (1) the means and standard deviations 
of the average number of errors made by each of the ex- 
perimental groups on Task 2, and (2) the number of sub- 
jects shifting to the irrelevant dimension on Task 2. 


Table I 





Degree of Training on Task 1 
4/6 6/6 6/6 + 5 


Groups Groups Groups 
I II Il IV V VI 








Task 2 Criteria 








Average Errors 
M. 28.4 


S.D. 10.58 
Number of subjects 


Shifting to irrele- 
vant dimension 1 5 


Not shifting 14 8 10 























With regard to the error criterion, this table shows (1) 
that for each of the three learning levels the average num- 
ber of errors made by each group having the low degree of 
S-R consonance between Task 1 and Task 2 was greater 
than the average number of errors made by each group 
having the high consonance relationship, and (2) that there 
is no consistent decrease in mean difference between each 
pair of groups within a learning level as a function of in- 
creased training on Task 1. These results are in accord 
with the first prediction as stated above, but not in accord 
(nor completely against) the second prediction. A conven- 
tional analysis of variance tested the significance of the 
results as they applied to both predictions. (The usual tests 
for homogeneity of variance were conducted.) This analy- 
sis indicated that the results for the first prediction were 
significant at beyond the 5 per cent level of confidence,® 
but that the results for the second prediction could have 
occurred by chance alone. 

With regard to the number of subjects shifting to the ir- 
relevant dimension on Task 2, Table I shows that both pre- 
dictions were upheld. For each learning level, the low con- 
sonance group made more shifts than did the high conso- 
nance group, and this difference decreased with increased 
training on Task 1. A conventional Chi-square analysis was 
computed to test the significance of this result. The in- 
crease in shifting to the irrelevant dimension for the high 
consonance groups (I, I, and V) as a function of increased 
training on Task 1 was significant.’° A similar analysis 
for the low consonance groups was not significant. Within 
each learning level, only the comparison between Groups I 
and II was significant.'! The insignificance of the other two 
comparisons (III vs IV, and V vs VI) is not contrary to the 
theory because of the second prediction which predicts a 
trend towards convergence of the high and low consonance 
conditions as an increasing function of Task 1 learning. In- 
deed, these results are indirectly applicable to another of 
Wickens’ major predictions which states that as a function 
of increased Task 1 learning it will be easier to learn a 
problem where the formerly irrelevant dimension is made 
irrelevant. However, due to the small number of subjects 
(15) per group, and due to the resultant small theoretical 





frequencies for the Chi-square analysis, these results are. 
considered as merely highly suggestive. 
It is concluded that the experimental results were suf- 


ficiently promising to warrant further experimental inves- 


tigation of the theory. It is further concluded that the pres- 
ent approach is of high value from the standpoint of parsi- 
mony in theory construction since it seeks to integrate so- 
called perceptual behavior with concepts that have been 
found to be widely useful in handling other kinds of be- 
havior. Microfilm $2.00; Xerox $4.20. 80 pages. 
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The present study was designed to explore the relation- 
ships between the “observing response” and the develop- 
ment of intra- and inter-problem learning. Using the pi- 
geon as experimental subject, the development of simul- 
taneous pattern discrimination was studied in three types 
of learning situations. In the first of these situations, a 
single problem was learned to criterion; in the second, a 
series of six problems was presented, each of which was 
learned to criterion. Finally, in the third situation, each 
of a large number of problems was presented for a small 
number of trials (learning set). 
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Discrimination training was carried out under two con- 
ditions. In the Ro condition, exposure of the discriminative 
stimuli was contingent upon the observing response of pedal 
pressing. In the LS condition, the observing response ped- 
als were present, but there was no contingency between 
pedal pressing and exposure of the stimuli. 

Part I of the thesis was devoted to an investigation of 
learning set formation in the pigeon. Seven subjects were 
trained to criterion on six discrimination problems and 
then given 120 additional 24 trial problems. In Part II of 
the thesis, eight subjects were used to test a number of hy- 
potheses concerning the relationship of obServing responses 
to discrimination learning. 

The results of Part I indicates that pigeons can form 
discrimination learning sets, and that while their perform- 
ance is similar to that obtained from other sub-primates, 
it is markedly inferior to the performance of primates. 
This inferiority is manifested in slower rates of acquisi- 
tion, a lower level of performance, and lack of any indica- 
tions of “insightful” learning. Since the pigeon possesses 
visual capacities equal, if not superior, to those of pri- 
mates, this inferiority cannot be attributed to sensory de- 
ficiencies. 


In Part II of the thesis it was demonstrated that observ- 


ing responses could be acquired in simultaneous pattern 


discrimination, and that the development of these responses 


was Closely related to the degree of discrimination. These 
findings also indicated that observing responses can be de- 
veloped and maintained under intermittent reinforcement, 
and that such responses eventually attain a relatively con- 
stant level, which is related to the degree of intraproblem 
discrimination. 

The results of the present thesis suggest that the rela- 
tionship between observing responses and interproblem 
learning (learning set) is similar to that demonstrated for 
intraproblem learning. | 

In two respects the present findings indicate that Wyc- 
koff’s original formulation of the concept of observing re- 
sponses may require modification. Evidence was pre- 
sented which suggest that unlearned differential behavior 
may also support the observing response. Furthermore, 
the results indicate that the relationship between observ- 
ing responses and discrimination learning may hoid only 
when the differential responses to discriminative stimuli 
are developed under conditions in which an operant observ- 
ing response is required for exposure of these stimuli. 
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The present series of experiments were designed to 
investigate the visual learning capacities of the neonatal 
and infant rhesus monkey and to evaluate the role of matu- 
ration on the development of these abilities. The re- 
searches were pertinent to the current theoretical contro- 





versy concerning the role of learning versus innate fac- 
tors in the development of perception. 

The normal development of brightness, pattern and 
form perception was studied by providing infant macaques 
with experience on a visual discrimination problem be- | 
ginning on the first day of life. The effects of maturation 
on the ability to solve brightness, brightness reversal, and 
form discrimination problems were determined by rear- 
ing the infants under normal living conditions to a speci- 
fied age, prior to the beginning of formal testing. The 
improvement in learning as a function of reversal training 
was measured and analyzed by presenting a group of in- 
fant monkeys with a series of black-white reversal prob- 
lems. A comparison of the development and difficulty of 
form and brightness discrimination was made by equating 
the stimuli for total area. Finally, the precision of gen- 
eralization to various classes of stimuli by infant monkeys 
after learning a single triangle-circle discrimination prob- 
lem was determined and the effects of additional training 
on the generalization performance were also assessed. 

Three groups of monkeys trained from the first day of 
life on a black-white, horizontal-vertical stripes or a 
triangle-circle discrimination attain a mean of 85% cor- 
rect responses at 10, 21, and 25 days of age, respectively. 
Eleven-day-old infants trained on a black-white discrimi- 
nation attain the same level of performance after two days 
of training. 

No differences were found in the black-white reversal 
learning of 21- and 31-day-old monkeys, but superior per- 
formance was found when the white stimulus was rewarded. 
A series of reversal problems presented to the 21-day- 
old group revealed this same white stimulus preference 
and a progressive improvement in the first day learning 
scores. 

Although 29- and 61-day-old monkeys did not demon- 
strate a significant difference in learning a triangle- 
circle discrimination, both of these groups were superior 
to 11-day-old animals. 

A group of infants trained at 11 days of age to discrimi- 
nate between a triangle and a circle learned this problem 
as rapidly as a group of infants trained at 11 days of age 
to discriminate between a black and a white square with 
the same area as the triangle and the circle. 

Infant monkeys 24 to 27 days of age, trained on a single 
triangle-circle discrimination demonstrate significant and 
consistent responses to new pairs of form stimuli, suchas, 
new positive and negative figures, rotation of the triangle, 
reversal of intensity, and outline forms. Additional train- 
ing on a Single stimulus pair or multiple stimulus pairs 
did not improve generalization scores or alter the con- 
sistency of the responses. 

The results of these experiments make it evident that 
the infant monkey develops the ability to solve brightness, 
pattern and form discriminations during the first month of 
life. The age at which an infant can solve a single non- 
spatial discrimination problem appears to be a function of 
the complexity of the discrimination, but is independent of 
the amount or nature of previous experience. 

The effects of normal maturational factors on the ef- 
ficiency of learning appears to be critical only during the 
first 10 days of life in the case of brightness discrimina-~ 
tion, and the first 20 days of life in the case of form dis- 
crimination. No evidence was found that would indicate 
that the ability to discriminate and generalize forms is 
learned, or improves as the result of special practice. 
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The major conclusion that can be reached from these re- 
sults is that the infant monkey demonstrates both rapid 
and efficient learning of single nonspatial discrimination 


problems when it has attained the appropriate matura- 
tional age. 
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The problem which is the major concern of this thesis 
is the question of the importance of the Bible as a norma- 
tive guide for contemporary American theology. Is Ameri- 
can theology able to take into account modern scientific 
knowledge and still accord some kind of real authority to 
the Bible ? 

In attempting to answer this question, a cross section 
of contemporary American theological thought is consid- 
ered. Specifically, five theological positions are investi- 
gated. One of these positions--that of biblical literalism-- 
is discussed primarily as a foil to the others. The re- 
maining four positions are discussed as represented in the 
thinking of four prominent American theologians of today. 
Thus, Henry Nelson Wieman’s theology serves as the rep- 
resentative of naturalistic theism; L. Harold DeWolf’s 
thought provides the source for neo-liberalism’s view of 
the Bible; Paul Tillich’s system is considered as repre- 
sentative of a neo-synthesis or a mediating type of thought; 
and Reinhold Niebuhr’s theology represents an American 
type of neo-orthodoxy. 

In order to establish the problems with respect to bib- 
lical authority, the introductory chapter presents a brief 
Summary of some of the major problems of the past which 
still present themselves to the modern interpreter. These 
problems, which constitute the themes of Chapters II, II, 
and IV, are as follows: biblical literalism and historical 
criticism, including the relationship of the latter to faith; 
the question of myth and its relation to history in the Bible; 
and the problem of revelation and biblical authority. The 
concluding chapter finds the solutions of these problems 
dependent finally upon theological method. 

Literalism, which claims to attribute greater authority 
to the Bible than any other position, actually does not find 
its methodological norms in the Bible itself. Instead, it 
finds these norms in post-Reformation Scholasticism, and 
imposes them upon the Bible. Literalism derives thereby 
what it assumes to be a system of thought from the Bible. 
It is this system, however, which is authoritative, and not 
the Bible itself. 

The naturalistic theism of Wieman and the neo-liberal- 
ism of DeWolf find their methodological norms in “scien- 
tific method” and “comprehensive coherence.” The con- 
cept of myth, therefore, has a minor part to play in these 





theologies, and revelation is understood primarily interms 
of general revelation. The results of observation, experi- 
ment, inference, and reason are accorded a position of 
greater authority in the formulation of these theological 
systems than is the Bible. 

The theology of correlation of Paul Tillich finds the 
Bible as the primary source of theology. Myth is basic to 
the witness to revelation in the appearance of the New Being 
pictured in the New Testament as Jesus the Christ. Bibli- 
cal myths witnessing to revelation are interpreted in onto- 
logical terms. The Bible is authoritative as witness to the 
final authority of the New Being. However, much of its 
historical character is lost in ontological analysis. 

The neo-orthodoxy of Reinhold Niebuhr finds as basic 
to its position the historico-mythical categories of the 
Bible. In biblical myth that which is historical and yet 
transcends history is united. The supreme illustration is 
the cross of Jesus Christ. The suffering love of God as 
revealed in this historical event and person is the final 
authority for the Christian. Thus that which arises from 
the biblical material is interpreted by biblical categories, 
is understood in light of the total sweep of biblical history, 
and is accorded highest authority. Reason shows the in- 
adequacy of the prominent philosophies of western culture 
to bring coherence and meaning to life. Reason also re- 
lates the meaning of the cross to man’s self-understanding 
and to his cultural endeavors. Thus literalism is avoided. 
Yet greater authority is attributed to the Bible than in the 
other theological positions. 
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The relationship between counselor and patient has 
emerged as one of the primary curative resources in both 
psychotherapy and pastoral counseling. This dissertation | 
compares the therapeutic relationship in psychotherapy 
and pastoral counseling with respect to its nature, goals 
and functions. A specific focus of this comparison is to 
determine the impact of the religious concerns of pastoral 
counseling on the relationship. 

The literature of six major approaches in psychother- 
apy and that of pastoral counseling was examined tocompare 
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the relationships, determine goals and functions of each. 
Further comparison was made by means of a modified Q- 
sort technique in which eleven pastoral counselors par- 
ticipated. An Interview Analysis Schedule was constructed 
on the basis of these data and 44 hospital pastoral inter- 
views were examined by four judges to determine the qual- 
ity of the relationship, the extent to which goals were 
achieved and functions fulfilled in interviews judged to be 
good or poor. 

The following results were obtained: 

(a) Extensive agreement was found as to the nature of 
the ideal therapeutic relationship among psychotherapists 
and pastoral counselors when the dimensions of communi- 
cation, security factors, and status of the therapist were 
considered. Pastoral counselors placed 29 of the 45 Q- 
sort items into identical categories as did the psychothera- 
pists and varied only one category out of five in sorting the 
remaining 16 items. 

(b) The pastoral counseling relationship was found to 
consist of five dimensions including, (i) communication, 
(ii) status, (iii) trust, (iv) emotional distance, and (v) re- 
ligion. 

(c) Four major goals common to all therapies but with 
varying emphases were found: (i) personal integration, 

(ii) self-acceptance, (iii) restoration of wholesome inter- 
personal relationships and, (iv) finding new meaning for 
life. Pastoral counseling relationships hold these same 
goals but with specifically religious emphases. 

(d) Three major functions of the therapeutic and pas- 
toral counseling relationships emerged: (i) the relation- 
ship gratifies basic needs, (ii) serves as a corrective ex- 
perience and model for interpersonal relationships and, 
(iii) as an occasion for social learning. 

(e) The religious dimension of pastoral counseling took 
precedence over the others, followed by communication, 
trust, status and emotional distance, in that order, support- 
ing the major hypothesis of the study. 

(f) Pastoral hospital interviews which were known to 
be “good” and were so rated by the four judges were scored 
consistently higher in the dimensions of trust, religion, 
status and communication than were hospital interviews 
known to be “poor”, thus fulfilling the functions and achiev- 
ing the goals of the relationship to a greater degree. Both 
“zood” and “poor” interviews scored equally high in the 
emotional distance dimension. 

The following conclusions were drawn: 

(a) There is significant similarity between psychothera- 
peutic and pastoral counseling relationships, most marked 
between client-centered therapy and pastoral counseling. 
Pastoral counseling, however, clearly retains its religious 
orientation which effects the nature, goals and functions of 
the relationship. 

(b) The primary religious function of the pastoral coun- 
seling relationship is to bring about an awareness of the 
redemptive activity of God and to communicate the accept- 
ance and forgiveness of God, verbally and non-verbally. 

(c) Communication emerges as a central role of the 
pastor and as a primary factor in pastoral counseling 
though it does not occur independently of the other dimen- 
sions. 

(d) On the basis of the interviews examined, the more 
nearly ideal the pastoral counseling relationship is, the 
more completely are the goals and functions of the rela- 
tionship fulfilled. 

Further research into the nature and function of the 





pastoral counseling relationship is indicated in the fol- 
lowing areas: 

(a) the counselee’s expectations and experience in the 
pastoral counseling relationship; 

(bo) the nature and effect of the symbolic role of the 
pastor in counseling; 

(c) the effect of the content of communication on the 
other dimensions of the relationship; 

(d) the function of the relationship in the parish setting; 

(e) the impact of the theological concepts of the pastor 
on the dimensions, goals and functions of the pastoral 
counseling relationship. | 
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Statement of the Problem. The problem of this disser- 
tation is to identify some characteristics related to the re- 
puted practice of vicarious Sacrifice by certain ninthgrade 
youth. 

The author made this study in close cooperation with 
and in the framework of the Union College Character Re- 
search Project, Schenectady, New York, which states: 





By definition, “vicarious” means “performed or suf- 
fered by one person with results accruing to the benefit 
or advantage of another” ... “Sacrifice” means “to make 
sacred... a giving up of some desirable thing in behalf 
of a higher object.” The ‘giving up” sometimes includes 
suffering which means “to endure or undergo without 
sinking, to sustain, to bear up under.” 


In this study, a characteristic related to the practice of 
vicarious sacrifice is considered to be that distinctive 
trait, quality, or property which exists when vicarious 
sacrifice is practiced. 


Method. Identification of these characteristics was 
made by the use of a questionnaire created and adminis- 
tered by the author. This questionnaire consisted of four 
separate tests: a Face Sheet Data Test, a Situational Test, 





a “Who Would” Test, and a Sentence Completion Test. The 


questionnaire was completed by forty-five ninth grade youth 
in the Van Antwerp School, Niskayuna, New York. 

The methods used in analyzing the data obtained from 
these tests were rank control, characteristic differences, 
statistical formulae, and descriptive tabulation. 


Findings. The sample of youth in this study was not 
typical of the national population. Those in the sample who 
were reputed to practice vicarious sacrifice the most 
tended to: have more self-confidence; be more socially 
oriented; show critical evaluation of behavior; feel others’ 
approval; believe their parents desire them to live honorable, 
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moral lives; show greater self-determination and leader- 
ship; and be more active in church groups, and clubs where 
skill or election is required. 

Those who demonstrated the most vicarious sacrifice in 
certain hypothetical situations showed more awareness of 
opportunity to practice vicarious sacrifice, had greater 
empathy with those in need, perceived injustice in the situ- 
ation, thought more inclusively of all people involved, felt 
personally responsible for improving the situation, sensed 
that other’s expected this type of behavior from them, and 
had enough self-confidence to try to improve the situation 
even though they might fail. 


Conclusions. After an analysis of the results of this 
study, the following conclusions have been reached: 

1. Although the findings in this study cannot be con- 
sidered conclusive or applicable to all youth, they can be 
assumed to be more valid than mere opinion or specula- 
tion, since they were derived from evidence collected and 
analyzed systematically. 

2. The Method of Characteristic Differences is recom- 
mended for other studies of this nature because of its sim- 
plicity of application and creative use of data. 

3. Pre-testing, evaluation of results, revision, and 
further pre-testing are essential in the creation of a meas- 
uring instrument for collecting valid, reliable data. 

4. Vicarious sacrifice seems to be related to many as- 
pects of one’s personality and is an expression of it. 

5. Greater differences were found between the attitudes 
of those who were reputed to practice vicarious sacrifice 
and those who were not, than in their background, environ- 
ment, natural abilities, or relationships. Environmental 
factors should therefore always be evaluated in terms of 
the attitudes they foster. 

6. A youth’s behavior in a situation is dependent upon 
his interpretation of that situation. 

7. Some youth, as observed in this study, are apt to 
practice vicarious sacrifice more than others; although 
they may not be consistent in their behavior, they tended 
to follow generally identifiable patterns. 

8. Since self-confidence, critical evaluation, and self- 
determination were found to be related to the reputed prac- 
tice of vicarious sacrifice, it would therefore seem unwise 
to teach concepts or to use teaching methods which would 
tend to destroy these characteristics in youth. 

9. Since the practice of vicarious sacrifice in youth is 
related to an individual’s whole life, the religious educator 
should seek the cooperation of people who influence the 
youth in all areas of society, such as home, school, and 
community, as well as the church. 

10. Further study into the nature of the relationship of 
vicarious sacrifice and the reputed practice of it to the 
characteristics observed in this study is needed. 
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Purpose.--What eschatological doctrine is discernible 
among the presuppositions of the Compiler of the Gospel 
According to Matthew? The enigma of this Gospel, seen 
in the emergence of strongly universal overtones from the 
most Jewish, the most anti-Gentile, and the most apocalyp- 
tic of the gospels, leads to the primary question of this dis- 
sertation. The dissertation is a study of the editorial 
methods--additions, deletions, emendations, and arrange- 
ments of materials--employed by the Compiler, as well as 
of the materials which are peculiar to this Gospel. The 
purpose of the study is to determine if the Compiler’s work 
was conditioned by a particular eschatological perspective. 





Methods.--The material peculiar to Matthew was ex- 
tracted from the Gospel by a comparative study of the 
Greek synopsis. This Matthaean matter (comprising about 
429 verses) was further divided into four types on the basis 
of predicated sources: (1) materials from a teachings 
source or sources (M); (2) materials from a testimonia 
source; (3) materials from the Petrine and Jerusalem- 
centered narrative sources; and (4) materials which re- 
main and are considered to be the work of the Compiler. 
This latter material, comprising about 166 verses, plus 
all of the minute but important editorial changes and addi- 
tions, was the primary source material for this study. Use 
was made, however, of certain passages in the other three 
categories of materials when these seemed to reflect an 
effort by the Compiler to follow an eschatological design. 








Organization.--Statements of the problem of the disser- 
tation and its relevance to the contemporary scene, a sur- 
vey of the major developments in the study of eschatology, 
and an analysis of the present status of critical study of _ 
the First Gospel are presented in Chapters Iand I. The 
development of Jewish eschatology is shown in Chapter III 
in a chronological survey revealing the prophetic and apo- 
calyptic roots, and including a topical study of the eschato- 
logical beliefs of the Qumran Covenanters. The purpose of 
this latter chapter is to portray and highlight the eschato- 
logical milieu within which the Compiler’s task is set. 
Chapter IV, “The Eschatological Implications in the Work 
of the Compiler,” is a verse-by-verse search for eschato- 
logical doctrines and implications as revealed in the struc- 
ture of the Gospel and in the particular matter contributed 
by the Compiler. The summary, conclusions and implica- 
tions for further study comprise Chapter V. 





Conclusions.--The Compiler of the Gospel did have a 
consistent apocalyptic eschatology undergirding his work. 
Writing in the aftermath of the Fall of Jerusalem, and be- 
ing concerned with the delay of the Parousia, he produced 
a consistently eschatological interpretation of the rele- 
vance of Jesus to the history of his day. The Jews, right- 
ful heirs of Israel, by their rejection of the Messiah'sent 
by God, had caused the Fall of Jerusalem, andits desolation 
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(i.e., removal of the Presence of God). The Jewish-Chris- 
tian Church, by reason of the work of the Christ, repre- 
sents the restored Israel--the Messianic Age. It is an 
eschatological community, under constraint to live in obe- 
dience to the Torah as re-stated on the authority of the 
Messiah, and to proclaim the Gospel of Christ throughout 
the world, as a testimony to all nations, teaching the ob- 
servance of all things commanded by the Messiah. The 





Parousia is expected even before the mission to the Dis- 
persion can be completed. Jesus, as the apocalyptic Son 
of Man, will then sit in Judgment: over the world, judging 
all persons outside the Church on the basis of their ac- 
ceptance and treatment of the Jewish-Christian Church; 
and over the Church, judging all persons in the Church on 
the basis of conformity to the new Torah. 
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CRITICAL THINKING AND PERSONAL VALUES IN A 
LISTENING SITUATION: AN EXPLORATORY 
INVESTIGATION INTO THE RELATIONSHIPS OF 
THREE THEORETICAL VARIABLES IN HUMAN 
COMMUNICATION, AS INDICATED BY THE 
RELATION BETWEEN MEASUREMENTS ON THE 
ALLPORT-VERNON-LINDZEY STUDY OF VALUES 
AND THE WATSON-GLASER CRITICAL THINKING 
APPRAISAL, AND SIMILAR MEASUREMENTS OF 
RESPONSES TO A RECORDED 
RADIO NEWS COMMENTARY 


(Publication No. 20,278) 


C. DeLisle Crawford, Ph.D. 
New York University, 1956 











This experimental exploration in communication theory 


focused on three variables previously unrelated -- critical 
thinking, personal values, and communication media -- 
with the purpose of determining relationships, measure- 
ments, and the identification of factors of communication. 

Eighty-two experimental subjects were selected from 
248 graduate and undergraduate students, male and female 
with age range 17-52, who had been tested with the Watson- 
Glaser Critical Thinking Appraisal and the Allport-Vernon- 
Lindzey Study of Values. Three experimental groups, clas- 
sified by prime components of critical thinking (ability to 
draw valid inferences, recognize unstated assumptions, or 
make warranted interpretations), were sub-classified ac- 
cording to four hierarchies of personal values (economic, 
aesthetic, political, and religious). 

The subjects listened individually, under controlledcon- 
ditions, to a 12-minute, tape-recorded, radio news com- 
mentary, designed to provide the basis for a special, value- 
related test of critical thinking about the news commentary. 
The special test was also constructed to match correspond- 
ing components of the Critical Thinking Appraisal and to 
evoke evaluative judgments similar to the Study of Values. 

Primary measurement was along the variable of criti- 
cal thinking in a listening situation. Secondary measure- 
ment was along the same variable with respect to the dif- 
ference between two communication media, as provided by 
the difference between subjects’ scores in the reading situ- 
ation of the Critical Thinking Appraisal and the listening 
Situation basic to the special test of critical thinking. 

The statistical design for testing eight basic hypotheses 
included the t-test for correlation significance, and a 3 x 4 
factorial design and analysis of variance. The influence of 


























three independent variables (personal values, components 
of critical thinking, and communication media) on the de- 
pendent variable of critical thinking ability (critical mes- 
Ssage-response) were tested. 

Within the conditions of the experiment and the capa- 
bilities of the measuring devices, these results (except for 
II-2) were found to be statistically significant at the 1% to 
5% level: 

I. When subjects changed communication media from 
reading to listening: (1) their critical thinking ability gen- 
erally showed a distortion-decrement, (2) which could not 
be differentiated alone by either the subjects’ prime com- 
ponents of critical thinking or their hierarchies of per- 
sonal values -- except for the aesthetic, (3) but could be 
differentiated when these two variables were considered 
together. 

II. When subjects were in a listening situation: (1) their 
critical thinking ability could be differentiated alone by 
either the subjects’ prime components of critical thinking 
or their hierarchies of personal values, and (2) their criti- 
cal thinking ability could be differentiated to a limited ex-- 
tent (at approximately 8% level of significance), when these 
two variables were considered together. 

Four conclusions were generalized from these results: 
(1) in communication situations, critical thinking ability is 
a function of the medium of communication; (2) in changing 
from reading to listening, critical thinking ability is a func- 
tion jointly of personal values and components of critical 
thinking; in a listening situation, critical thinking ability is 
a function separately of personal values and components of 
critical thinking; and (4) personal values, media of com- 
munication, and components of critical thinking are fac- 
tors in the communication process. 

The results and general conclusions were interpreted 
with respect to: (1) teaching as a form of communication 
and the teaching of communication skills in particular; (2) 
the serious radio listener and the improvement of his criti- 
cal listening ability; (3) social-psychological theory as to 
possible effects of radio broadcasting upon basic value sys- 
tems and critical thinking ability; and (4) communication 
theory and the significance of identifying, measuring, and 
relating factors of communication. 

Suggestions were made as to a theoretical model of 
communication “effects” and as to future research. 

Microfilm $2.00; Xerox $6.60. 137 pages. Mic 59-847. 
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INTERVIEWEE RESPONSIVENESS AS A 
FUNCTION OF INTERVIEWER METHOD 


(L. C. Card No. Mic 58-7039) 


Raymond Charles Hummel, Ph.D. 
Columbia University, 1958 


This research was devoted to an examination of differ- 
ences in the “interrogatories” employed by interviewers 
to obtain personal assessment data; related differences in 
interviewee responsiveness were also Studied. The data 
consisted of the verbatim typescripts from appraisal inter- 
views conducted by three interviewers with a sample of 72 
ninth grade boys. 

A model of the appraisal interview as a communication 
process was constructed. The model divided the interview 
conversation into utterance units (all the talk of one inter- 
view participant until he ceases and the other participant 
begins). The interviewee utterances were further broken 
down into thought-units (analagous with the grammatical 
independent clause). The model further specified three 
category-sets: 


1. Form of Interview Utterance. Truth-Value; Re- 
statement; Datum Questions; Open-End; Other. 





2. Focus of Interviewer Utterance. Content; Feeling. 





3. Interviewee Thought-Units. Confirming; Categori- 
cal; Elaborative. 





To obtain frequencies for Statistical treatment, an analy- 
Sis procedure was devised, employing the units and cate- 
gories mentioned above. 

The following research question and hypotheses were 
investigated, and the findings reported: 


1. Are interviewers consistent among themselves but 
different from each other in the relative frequency with 
which they employ the utterance categories ? 

Decision. Significant patterns of use were found as 
were Significant differences among the interviewers in 
their resort to these patterns. 





2. Does the ratio between content and feeling remain 
relatively consistent for a single interviewer but differen- 
tiate among interviewers ? 

Decision. The hypothesis of consistency is not sus- 
tained; the hypothesis of significant differences between 
interviewers is sustained. 











3. Does Interviewee Responsiveness (criterion vari- 
able) remain relatively consistent for a single interviewer 
but differentiate among interviewers ? 

Decision. The consistency hypothesis is not sus- 
tained; the hypothesis of differences among interviewers 
is sustained. 





4. What are the relationships between relative frequen- 
cies of interviewer utterance categories and Interviewee 
Responsiveness ? 

a. Relative Truth-Value frequency was found to be 
Significantly related negatively to Interviewee Responsive- 
ness. 

b. Relative Restatement frequency was found to be 
positively related to Interviewee Responsiveness. 

c. Relative Datum frequency was found to be nega- 
tively related to Interviewee Responsiveness. 





d. Relative Open-End frequency was found to be 
positively related to Interviewee Responsiveness. 


0. There is no significant relationship between meas- 
ured intelligence (Otis IQ) and Interviewee Responsiveness. 
Decision. Hypothesis sustained. 





6. What linear combinations of interviewer utterances 
produces the greatest correspondence with interviewee 
responsiveness ? 

a. The most heavily weighted factor was found to 
be Restatement frequency. 

b. The least heavily weighted factor (negative Beta 
weight) was found to be Truth- Value frequency. 

c. The hypothesis with regard to the size of contri- 
bution made by Open-End utterances to the multiple cor- 
relation was not sustained. 

d. The multiple correlations for predicting Inter- 
viewee Responsiveness with four and with five variable 
predictors were all significant. 


Comment 





The statistical findings were consonant with the as- 
sumption that interviewers may work from Significantly 
different orientations in phrasing their questions and their 
statements to elicit information from interviewees. Dif- 
ferences in emphasis on these orientations were alsofound 
to be associated with differences in Interviewee Respon- 
Siveness. 

The most salient single finding was the high correla- 
tion between Restatement frequency and Interviewee Re- 
Sponsiveness. While Restatements did not seem to elicit 
any greater immediate response from interviewees, this 
technique seemed to act as a catalyst on interviewee be- 
havior throughout the interview. 

Microfilm $2.00; Xerox $6.20. 130 pages. 


AN ANALYSIS OF THE RELATIONSHIP BETWEEN 
ACCURACY OF AND STABILITY OF SELF-CONCEPT 
AND SOCIOMETRIC STATUS 


(L. C. Card No. Mic 58-7364) 


James Robert Larson, Ph.D. 
University of Washington, 1958 


The central problem of this thesis is the relationship 
between self-conception and sociometric status. The gen- 
eral working hypothesis is that there is a positive associ- 
ation between accuracy and Stability of self-concept and 
sociometric status. 

Accuracy of self-concept is measured by the degree of 
congruence between a subject’s self-rating, on a specially 
devised instrument, and the mean-ratings of his four best 
friends. Stability of self-concept was measured by the dif- 
ference between two of the subject’s self-ratings separated 
by an interval of time. Sociometric status was measured 
by a sociometric questionnaire. 

Four specific hypotheses were tested by rank order 
correlation (Rho) on four small campus living-groups of 
girls, The four hypotheses were stated as follows: (1) 
there is a positive association between accuracy of self- 
concept and sociometric status; (2) there is a positive 
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association between stability of self-concept and socio- 
metric status; (3) there is a positive association between 
accuracy of and stability of self-concept; and (4) there is 
a positive association between a Subject’s rating by others 
and the sociometric status of the subject. 

Only in the fourth hypothesis were the variables found 
to be significantly related in a positive direction. Low to 
moderate negative correlations were found for the first hy- 
pothesis. This finding is contrary to expectations. The 
variables of hypotheses two and three were not found to be 
Significantly related in either direction. 

On rethinking the problem, a logical dilemma was dis- 
covered. The measure of accuracy of self-concept by a 
method of congruence logically admits of only one of the 
two ways of being inaccurate. However, because the two 
logically inadmissible ways of measuring accuracy and in- 
accuracy actually occur empirically, there results a con- 
tradiction between the first and the fourth hypothesis, on 
the one hand, or it becomes necessary to make an unten- 
able assumption with respect to the expectation of the way 
subjects will rate themselves, on the other. Asa result 
the first hypothesis was recognized to be untestable. 

Significant correlations, whether in this study or in 
others in the Same area, and whether positive or negative, 
become explicable in terms of the skewness of distribu- 
tion. If there is a general tendency for subjects to over- 
estimate themselves, correlations will tend to be positive. 
If there is a general tendency for subjects to under-esti- 
mate themselves, the correlations will tend to be negative. 
Thus, if normal distribution of self-ratings is assumed, 
correlations must tend toward zero. 

Microfilm $3.35; Xerox $11.40. 257 pages. 


GROUP DIMENSIONS OF AIRCREWS 
(L. C. Card No. Mic 58-7170) 


Carl Harrison Rush, Jr., Ph.D. 
The Ohio State University, 1953 


Although man has probably always been interested in 
various aspects of human collectivities, it is only recently 
that these have been subjected to intensive, empirical in- 
vestigations. With the growth of social psychology, an in- 
creased emphasis has been placed on the study of group 
processes and characteristics, and the influence of group 
membership on individual behavior. Because of the re- 
cency of these scientific interests, many methodological 
and theoretical problems remain, and it is toward the reso- 
lution of such problems that much contemporary research 
is aimed. The present study was of this kind, for it was | 
designed to investigate the nature and significance of group 
characteristics in one particular class of groups—Air 
Force bombardment aircrews. Viewing aircrews as sets 
of persons in complex social interaction, the writer sought 
to isolate and describe the more significant social dimen- 
sions which apply in varying degree to such groups. 

A review of the literature on group studies showed a 
variety of approaches to the description of group charac- 
teristics. One such approach attempts to establish cate- 
gories or types into which specific groups are placed in 
terms of certain salient characteristics. Another approach 
is to observe and describe groups in experimental or natu- 





ral situations. A third method, that which was used in the 
present study, employs “self description” instruments with 
which group members describe the behavior of their own 
group. 


Research Instruments and Subject Populations 


A Crew Description Questionnaire (CDQ) was con- 
structed by modification of the group dimension scales 
originally developed by Hemphill and Westie.’ In the lat- 
ter instrument a series of items describing group behav- 
ior was constructed withjn each of 14 a priori dimensions 
assumed to represent continua on which a wide variety of 
groups could be ordered. Modification of these scales for 
use with Air Force populations involved the elimination of 
certain inappropriate dimensions and alteration of the 
items to make them consistent with Air Force terminology. 

In its revised form, the CDQ consisted of 60 statements 
of behavior which pertained to the following group dimen- 
sions: Control, Intimacy, Viscidity, Stratification, Hedonic 
Tone, Potency, Participation, Polarization, Flexibility, and 
Homogeneity. In responding to these declarative state- 
ments of behavior, crew members were asked to indicate 
on a five point scale the extent to which each statement 
was true or false in their crew. 

The CDQ was administered to crew members in three 
separate samples of B-29 and B-50 aircrews engaged in 
the following activities: (1) 52 crews in training for com- 
bat duty—CCTS, (2) 85 crews undergoing evaluation as 
“lead” and “select” crews—CCSS, and (3) 95 crews en- 
gaged in combat operations in the Far East Air Force— 
FEAF. These data were part of a larger body of informa- 
tion collected for a series of studies dealing with specific 
aspects of aircrew composition. In addition to the data 





from the Crew Description Questionnaire, the following 
types of measures were obtained for use in one or more 
of the analyses to be summarized here: (1) measurement 
of leader behavior from the Leader Behavior Description 
Questionnaire, (2) criteria of crew performance such as 
superiors’ ratings and instructor evaluations, and (3) so- 
ciometric peer ratings made by crew members. 


Iterative Factor Analysis of the 
Crew Description Questionnaire 


In order to identify the empirical dimensions of the 60 
CDQ items, an iterative factor analysis was conducted 
with the CCTS population of 490 crew members.’* Five 
factors were extracted and the loadings were rotated to 
meaningfulness. By inspecting the final rotated loadings, 
the writer placed 37 of the original 60 items in scoring 
keys for the five dimensions and discarded the remaining 
23 items because of low communality or complexity of 
factor structure. No item was placed in more than one 
factor key. Listed below is a brief description of each of 
the five factors or dimensions together with the number 
of items comprising it. 


1. Control.--The extent to which behavior of crew mem- 
bers is restricted or regulated by virtue of their 
membership in the crew or the Air Force (3 items) 





2. Intimacy.--The extent to which crew members are 
acquainted with one another and the amount of oppor- 
tunity for interaction (6 items) 
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3. Harmony.--The extent to which interpersonal rela- 
tions among the crew are characterized by tensions, 
conflicts, or unfriendly relations at one extreme, and 
by friendly, amiable, cooperative relationships atthe 
other extreme (18 items) 





4. Procedural Clarity.--The degree to which crew pro- 
cedures, operations, and methods of handling prob- 
lems are defined or “spelled out” for crew members 
(6 items) 





5. Stratification.--The extent to which crew structure 
is characterized by hierarchies of status, prestige, 
privilege, or importance (4 items) 





The stability of these factors was tested in the other 
two samples of crews (CCSS and FEAF) by attempting to 
account for item intercorrelations in these samples with 
the factor loadings obtained in CCTS. Slight changes in 
the factorial structure of items were necessary to reduce 
residual matrices in CCSS and FEAF to a satisfactory 
level, but these changes were within the range of random 
fluctuation. In no case was it necessary to change the 
placement of an item in the dimension keys; hence it was 
concluded that identical factors or dimensions were pres- 
ent in the descriptions of crew members in all three sam- 
ples. 


Reliability of Dimension Scores 


A scoring method was developed whereby responses to 
individual items were combined to yield dimension scores. 
The responses of all subjects were scored on the five di- 
mension keys, and the reliability of dimension scores was 
examined in each of the three samples by internal consis- 
tency and test-retest methods. Internal consistency reli- 
abilities were computed by use of the Spearman-Brown 
Prophecy formula in which the average inter-item corre- 
lation for items within each key was extended by the num- 
ber of items. These reliabilities ranged from .40 to .90 
with the lowest reliabilities being found for the Control di- 
mension which contained only three items. With the ex- 
ception of Control, reliabilities for dimension scores were 
highly consistent in the three samples, varying no more 
than .05 for any dimension. 

Test-retest reliabilities were computed for two sub- 
samples of crew members who had described their crews 
at two different times. Correlations for these two samples 
were Significant beyond the 1 per cent level for all five di- 
mensions. These findings were somewhat surprising in- 
asmuch as some of the crews had changed personnel and 
therefore crew members were describing a somewhat dif- 
ferent crew on the second administration of the CDQ. 

The Horst formula was used as an additional measure 
of reliability. This formula was used to test the extent to 
which between-crew variance exceeded within-crew vari- 
ance, and therefore was not a test of reliability in the same 
sense as test-retest or internal consistency methods. 
Rather, it was used to determine whether reliable differ- 
ences in dimension scores existed among the crews of a 
given sample. Reliabilities computed by this method were 
generally lower than internal consistency reliabilities and 
showed more variation among the samples. The Control 
dimension again showed the lowest reliabilities. 





Comparison of Dimension Scores 
in the Three Samples of Crews 


Crews in the three samples involved in the study were 
known to differ in a number of respects such as length of 
association, the types of activities in which they were en- 
gaged, and the types of personnel comprising them. There- 
fore, mean dimension scores for the three samples were 
compared to determine whether the known differences 
among the samples were reflected in the descriptions of 
crew members. Significant differences were found among 
the three samples on several of the dimension scores. For 
example, CCTS crew members who had been together for 
a very short period of time described their crews as less 
intimate than CCSS or FEAF crews which had been to- 
gether for much longer periods of time. Interpretation of 
all differences among the samples is not possible in this 
Summary, but in general, they — to be closely re- 
lated to situational variables. 


Comparison of Dimension Scores 
Among Crew Positions 


Scores for the various crew specialists were compared 
to determine the extent and nature of differences. B-29 
crews consist of 11 different crew positions held by per- 
sons with various types of skills and training. Five of 
these positions are occupied by officers, and six by air- 
men. Therefore, one of these analyses consisted of test- 
ing the significance of difference between means for these 
two classes of personnel in each of the three samples. It 
was found that officer crew members describe their crew 
aS having significantly less Control and more Harmony 
than do airmen crew members. These differences were 
Significant beyond the 1 per cent level in all three sam- 
ples. These results were interpreted in terms of the dif- 
ferences in status between these two classes of crew per- 
sonnel. 

Another type of analysis involved the comparison of di- 
mension scores for the Airplane Commanders, (AC’s) the 
nominal leaders of aircrews, with the scores for other 
combinations of crew members. Once again the analysis 
was conducted separately in the three samples and results 
were highly consistent. It was found that AC’s described 
their crews as having significantly more Intimacy, less 
Stratification, more Procedural Clarity, and more Har- 
mony than do other crew members. These differences 
were interpreted in terms of the AC’s role in the aircrew. 
It is his responsibility to develop some of the characteris- 
tics defined by these dimensions, and hence his descrip- 
tions may tend to be in terms of “what ought to be” rather 
than of “what is.” 


Relationships between Crew Dimensions 
and Criteria of Crew Performance 


In order to establish crew scores on the CDQ dimen- 
sions, scores for the members of each crew were used to 
compute crew means and dispersion scores (variance) for 
each dimension. These measures were then correlated 
with various types of crew criteria, such as bombing 
scores, instructor evaluations, and superiors’ ratings of 
performance. Results of these analyses suggested that 
crew dimension scores were not significantly related to 
crew performance. 
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In the FEAF sample, superiors’ ratings of crew per- 
formance were correlated with the Harmony dimension. 
These correlations were significant beyond the 1 per cent 
level of confidence, suggesting some tendency for the more 
harmonious crews to be rated as more effective in combat. 
Although these correlations were Statistically significant, 
they were not high enough to be more than suggestive. Con- 
trol, Intimacy, Stratification, and Procedural Clarity were 
not significantly related to ratings of combat performance. 

For the CCTS and CCSS samples, instructor evaluations 
were uSed as crew Criteria, and no Significant relationships 
were found with the crew dimension scores. It was con- 
cluded that social characteristics of aircrews as described 
by crew members seem to have very little influence on the 
quality of crew performance. This does not say that the 
group dimensions are invalid, but it suggests that varia- 
tions in crew characteristics are not associated with cer- 
tain types of crew criterion measures. 


Relationships between Crew Dimensions 
and Leader Behavior 


Crew members’ descriptions of the behavior of their 
leader were Significantly related to certain group charac- 
teristics. In this analysis two scores from the Leader Be- 
havior Description Questionnaire (LBDQ) were used. The 
first of these, Consideration, was a measure of the manner 
in which the AC directs the crew; the extent to which he is 
considerate of others in his behavior. The other measure, 
Initiating Structure, referred to the way in which the AC 
organizes the crew and defines the relationships between 
himself and the members of his crew.* For each sample, 
crew means on the five CDQ dimensions were correlated 
with mean scores for the two LBDQ dimensions. Results 
were highly consistent across samples and appeared mean- 
ingful in terms of the definitions of the various dimensions. 
Perhaps the best way to summarize the results of this 


analysis is to discuss the correlations for each of the CDQ 
dimensions as follows: 


Control—Scores on this dimension were negatively related 
to Consideration in all three samples while the correla- 
tions with Initiating Structure were not significant. One 
possible interpretation of these results is that when crew 
members perceive the AC as a controlling agent, they con- 
strue his behavior as not considerate. 





Intimacy —Initiating Structure was not Significantly related 
to this dimension but Consideration showed significant posi- 
tive correlations. Crews which describe themselves as 


more intimate tend to judge their AC’s as being more con- 
Siderate. 





Harmony—Scores on this dimension correlated positively 
with Consideration while the correlations with Initiating - 
Structure were not significant. This would seem to point 
to the influence of leader behavior in establishing certain 
interpersonal relationships among crew members. The 
amount of effort he spends in organizing crew relations 
and defining the roles of crew members doesn’t seem to 
make much difference to the harmony of the crew. How- 
ever, the way in which he goes about his duties does ap- 


pear to be a factor in the development of compatible rela- 
tionships. 





Procedural Clarity—This characteristic of crews, which 
refers to the way procedures and duties are defined for 








each crew member, was related to Initiating Structure in: 

a positive direction. Correlations with Consideration were 
not significant. Thus, the manner in which the leader acts 
toward crew members does not appear significant in estab- 
lishing a well-defined set of relationships among crew 
members. But the frequency with which he engages in acts 
construed as initiating structure is related to the perceived 
clarity of duties and functions in the crew. 





Stratification—Scores on this dimension were highly re- 
lated to Consideration in a negative direction while corre- 
lations with Initiating Structure were not significant. In 
other words, crews which describe their leader as rela- 
tively less considerate tend to be characterized by greater 
awareness of status hierarchies within their crew. 





In general, these results point to the interaction be- 
tween group dimensions and leader behavior. It seems 
clear that if we are to understand the psychological char- 
acteristics of crews, we must deal not only with what the 
AC does, but also how he does it. In aircrews, the actions 
of the AC may set the style, so to speak, for the interper- 
sonal relations of crew members. However, it is impor- 
tant to point out that we cannot interpret these findings in 
terms of cause and effect relationships. It can be argued 
that the presence or absence of certain attitudes or psy- 
chological atmospheres in a group may influence percep- 
tions of leader behavior. The least we can Say is that 
leadership dimensions should be regarded as additional 
dimensions of the group. 


Relations Between Crew Dimensions and Peer Ratings 


Crew members in CCTS rated their crews on such fac- 
tors aS cooperation, morale, combat readiness, profi- 
ciency, etc. These ratings were factor analyzed and three 
basic factors were isolated. Factor scores obtained from 
this analysis were then correlated with the CDQ dimension 
scores for the 52 crews in CCTS. It was found that Har- 
mony correlated significantly (.50) with the factor desig- 
nated as “Identification with Own Crew.” Variables com- 
prising this factor were ratings of “attitudes toward re- 
maining with present crew” and “willingness (unwilling- 
ness) to fly with other crews.” Thus, members of crews 
which are described as more harmonious have generally 
favorable attitudes toward remaining on their present crew 
and would prefer not to fly with other crews. 

Stratification showed a slight negative correlation with 
two of the factor scores—General Reputation and Identifi- 
cation with Own Crew. These correlations, significant at 
the 5 per cent level, suggest that crew members’ attitudes 
toward their crew are more favorable in those crews which 
are characterized by less Stratification. Correlations for 
all other dimension scores were nonsignificant. 

In the FEAF sample crew members rated one another 
on a series of characteristics such as Confidence, Cooper- 
ation, Friendship, Morale, and Proficiency. The N (N-1) 
ratings in each crew were averaged for each rating char- 
acteristic to represent crew scores which were then cor- 
related with CDQ dimension scores. Summarizing these 
correlations, it was found that these sociometric ratings 
were positively related to Intimacy, Harmony, and Proce- 
dural Clarity and negatively related toStratification. Area- 
sonable conclusion from these results would be that crew 
members’ descriptions of their crew are based on their at- 
titudes toward, and relations with, other crew members. 

Microfilm $2.60; Xerox $9.00. 200 pages. 
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1, Hemphill, J. K., and Westie, C. W. “The Measure- 
ment of Group Dimensions,” J. Psychol., 29 (1950), pp. 
325-342, 

2. B-29 and B-50 aircrews consist of 11 crew mem- 
bers, but because of ceriain administrative problems, it 
was not possible to secure complete data from all crews. 

3. These dimensions of leadership were determined 
empirically in an earlier Air Force study. See Halpin, A. 
W., and Winer, B. J. “Studies in Aircrew composition -- 
Ill: The Leadership Behavior of the Airplane Commander,” 
Technical Report No. 3, Columbus, Ohio: The Ohio State 
University Research Foundation, 1952. 
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RELATIONS BETWEEN AGE AND EFFICIENCY 
IN VARIOUS TYPES OF WORK 


(L. C. Card No. Mic 58-7173) 


Mark Weldon Smith, Ph.D. 
The Ohio State University, 1953 


In the last half-century, life expectancy in the United 
States has increased about twenty years. While the total 
population has doubled, persons 65 and over have quad- 
rupled. The proportion of older persons actively employed 
has decreased, however, because of hiring restrictions and 
arbitrary retirement based on age. The resulting growing 
number of idle old is not sound economically, socially, or 
psychologically. The need is for effective utilization of the 
older worker and his conversion from an increasing burden 
on the state or younger relatives into a secure, productive 
member of the labor force. Psychologists, sociologists, 
economists, and others must conduct research providing a 
sound basis for the reeducation of industry and society as 
a whole with regard to the aged. 


Background 


Aging and the aged have long been the subject of inves- 
tigation and speculation. From the Hebrews, the Greeks, 
the Elizabethans, and many others have come attitudes and 
theories concerning aging, with the older man being pic- 
tured as everything from a worthless and hateful castoff to 
a revered leader. In recent years a great mass of geron- 
tological research has appeared; valid generalizations con- 
cerning age, however, are still relatively lacking. Studies 
of abilities have suffered from sampling bias, a lack of 
practical orientation, and oversimplification of findings. 
Findings regarding personality, interests, and social ad- 
justment have been superficial. In medicine and physiology, 
functionally oriented work is just beginning to emerge. 
Studies of the sociological and economic aspects of aging 
have done much to point up problems and possible solu- 
tions. The bulk of findings relevant to the study of older 
workers comes from relatively few investigations directly 
concerning worker characteristics and industrial policy. | 
The older worker appears to equal his younger associates 
in productivity at a variety of tasks, to have fewer but more 
severe accidents and illnesses, to have less over-all ab- 
senteeism regardless of cause, to remain longer with his 
employer, and to be more dependable, loyal, and steady. 


Yet industry hesitates to hire or retain older individuals, 
offering reasons far out of line with such findings. 


Materials and Findings 


The major purpose of the writer’s investigation has 
been to assess broadly but also very practically the po- 
tentialities of older workers. However, a preliminary ef- 
fort was to survey the nature and amount of current pub- 
lication regarding aging, with special reference to em- 
ployment. 


Publications Concerning Aging 

Issues of Reader’s Guide to Periodical Literature for 
the period 1935-1952, Psychological Abstracts for 1940- 
1952, three Columbus newspapers for January, 1949-—Sep- 
tember, 1950, and February, 1953, over a dozen magazines 
for the first six months of 1950, and other periodicals were 
examined for material concerning aging. Such material in 
Reader’s Guide for 1952 more than tripled that in 1948; the 

















1952 Abstracts contained over twice as much material as 
the 1948 issues; and the February, 1953, issues of the 
three newspapers included over twice as many relevant 
mentions as those for April of 1950. Certain trends in the 
increase suggested that conferences and legislation con- 
cerning problems of aging may have very real stimulating 
effects upon publication. Significant also was the mention 
of 134 different jobs held by 279 persons 65 or over, for 
this suggested the great work potential of the large group 
of oldsters lost to industry under arbitrary retirement. 

In confirmation of increasing interest in the aged, nearly 
as many individuals and jobs were mentioned in material 
from only three newspapers for one month of 1953 as had 
been mentioned in a great variety of Sources surveyed for 
nearly the entire two years of 1949 and 1950. All such 
findings seemed to confirm the timeliness of the present 
research concerning older worker potentialities. 





The Efficiency of Older Workers in a Glass Company 

Through the cooperation of a glass company employing 
about 1,000, hiring no new employees over 27, and having 
no formal retirement policy, Separation records of 3,360 
employees who had left the company during the period 
1937-1950 were examined. The records showed types of 
and reasons for separation; exit ratings of ability, attend- 
ance, and attitude; and a statement as to whether or not 
the employee was worthy of rehire. These data, supplied 
by the immediate supervisor and checked by the employ- 
ment manager, were being used for rehiring and reference 
purposes. 


(Table I) 


Table I presents the major data concerning the men in 
the study. The findings for women were much the same, 
but there were only a few women in the oldest age group. 
It can be seen that discharges tended to decrease in the 
higher age groupings. Layoffs were few in all groups. 
Even in the 61+ group, some workers quit for better posi- 
tions elsewhere. Quits because of dissatisfaction de- 
creased with increasing age, as did quits for family rea- 
sons. Quits for physical reasons increased with age but 
constituted only 28 per cent of the male separations even 
in the oldest group. 

The number rated in ability, attendance, and attitude 
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TABLE I 


PERCENTAGES OF MEN OF VARIOUS AGES 
AT LEAVING WHO LEFT FOR CERTAIN REASONS, 
WERE RATED EXCELLENT OR GOOD IN CERTAIN 

TRAITS, AND WERE CONSIDERED WORTHY 

OF REHIRE 


considered to decrease with age suggested the over-all 
value of the “slow but steady” older man. The three work 
groups appeared to differ little with regard to the over-all 
mention of traits. The most conspicuous exception was the 
relatively low frequency with which job knowledge was 
mentioned for the unskilled, an exception which was so un- 
derstandable as to be considered evidence of data validity. 
Age changes distinctive of work type were few indeed. The 
increase with age in efficiency among the unskilled, with 
concomitant increases in cooperativeness and conscien- 
tiousness (as well as the general increase in steadiness 
and attendance), emphasized the value of older persons for 
such work. 





Age | 16-30 | 31-45 | 46-60 | 61 up 





Reason for leaving 
Discharged 11 15 11 
Better Job 19 26 20 
Physical reasons 3 8 | : 14 


Dissatisfaction 12 11 8 (Table Il) 


Next, net evaluations were obtained by simply totaling 
the number of favorable comments and subtracting the 
sie number of unfavorable. Table II shows that mean evalua- 
In ability 67 69 a 62 tions changed little with age. In all groups, for all ages, 
In attendance D3 06 08 65 individual differences were great. Thus only among the 

younger Skilled is the distance from the tenth to the nine- 

in attitude 98 61 a7 di tieth percentile less than seven units or mentions. In only 
one work group, the clerical men, did those 60 and over 
have a mean rating lower than that for the 18-44 group. 
Skilled workers showed highest means and fewest rated 
low; unskilled workers showed lowest appraisals. 


Excellent or good ratings 


Worthy of rehire 00 42 36 D2 


Number of separations 685 413 437 163 

















was much less than the total number of Separations be- 
cause the rating scheme had not been introduced when many 
workers left, because deceased workers were not rated, 
and for other reasons. For those rated there was no con- 
sistent drop with age in percentages rated excellent or good 
in ability. Percentages so rated in attendance and attitude 
increased with age. The large percentage of older workers 


TABLE II 


MEDIANS AND PERCENTILES OF NET 
EVALUATIONS FOR WORKERS OF VARIOUS 
AGES IN DIFFERENT TYPES OF WORK 





Skilled Unskilled Clerical 





rated worthy of rehire combined with these other ratings to 
indicate that a large proportion of the older workers leav- 
ing this company were considered good by their foremen. 
Presumably, some adjustment of work to age or job trans- 
fer might have retained some of the good workers--and 
made better some who remained. All findings seemed to 
agree in casting considerable doubt upon the wisdom of the 
company’s policy of hiring no novices over 27. 


The Efficiency of Older Workers in Three Types of Jobs 

The study population consisted of 1,235 employees (903 
males and 332 females) with 2 or more years’ service in 
a large industrial organization, engaged in skilled, un- 
skilled, and clerical work. Men were of all three types; 
all women were clerical. Forty-seven per cent of the 
males and 39 per cent of the females were 45 or older. 
For all cases, supervisory evaluations, appraising abili- 
ties and personality, were available. Evaluations were 
Simply informal statements made periodicaily, rather than 
ratings of any kind. Careful, systematic combination and 
elimination reduced such mentions to the fifteen traits 
treated in the present study. 

First were found the percentages of persons in each 
age group in each type of work reported as having each 
trait. Few traits showed great change with age; fewer 
still showed consistent age changes for all work groups. 
Speed did seem consistently to decrease with age, and 
ability to learn a little less so. But steadiness increased, 
and so somewhat did attendance and ability to work with- 
out supervision. That in no type of work was efficiency 


Age 


18-44 


45 up 


18-44 


45 up 


18-44 


45 up 





90 percentile 
Median 
10 percentile 


Number 





+71 
+4,.4 
+ 6 
79 





+7.5 
+4.0 


+ .l 
89 


+6.2 

+2.9 

-1.3 
181 





+7.0 

+3.0 

a 
187 


+7.8 

+3.7 

= 
429 


+7.2 

+3.4 

- 
274 














Finally, evaluations of workers in their 70’s showed 
that even employees well past usual retirement age were 
considered excellent. The following are sample cases: 
“Upholsterer, 75: An excellent man. Adept at all types of 
tailoring. A top producer and regular worker; in excel- 
lent health. Although his eyes are failing, he is still the 
best. Laborer, 73: Does a fine job; fills in well; always 
on the job; very dependable. Inventory Clerk, 70: Out- 
standing, plans his work, looks ahead, requires little su- 
pervision. Doesn’t want responsibility. Excellent sick 
leave record.” 


Relations Between Age and Efficiency of Retail Managers 
This study involved the evaluation, with a forced-choice 
and an open-ended scale, of 84 retail store managers rang- 
ing in age from 25 to 69. The forced-choice scale con- 
sisted of 50 triads of favorable items, in each of which the 
rater marked the item most descriptive and the item next 
most descriptive of the ratee. The item not chosen be- 











came least descriptive. A simple sorting indicated that 
the items were tapping, for the most part, nine general 
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characteristics. The open-ended scale consisted of nine 
descriptive paragraphs corresponding to these character- 
istics, each to be marked on a five-point scale as to how 
well it fitted the ratee. Raters were company business 
representatives who knew managers well. Managers had 
previously been ranked by these raters, company auditors, 
and policy representatives, as to general worth. These 
rankings, converted into standard scores and averaged, 
constituted the criterion. 

Computations involved four groups: (a) a “good” group, 
consisting of the 25 managers with the highest average 
ranks; (b) a “poor” group, the 25 managers of lowest rank; 
(c) an “older” group, consisting of the 25 oldest men (mean 
age, 49.0); and (d) a “young” group, the 25 youngest men 
(mean age, 31.4). Item validities or weights were deter- 
mined by comparison, for most and least descriptive mark- 
ings for each item, of the good and poor groups. A most 
or least marking which was made for a significantly higher 
percentage of good managers than of poor received a posi- 
tive weight; those markings made for a significantly higher 
percentage of poor received minus weights. The size of 
the weight was determined by the degree of significance of 
the difference between percentages of good and poor. Fifty- 
eight weights were established, involving 31 triads. Ex- 
amination of valid item markings offered suggestions as to 
important factors in the job under consideration. Learning 
ability, affability, helpfulness, promotability, conscienti- 
ousness, and the like seemed Secondary to such broader 
values as maturity, foresight, and quiet efficiency, re- 
flected in the respect of co-workers and superiors. It must 
be remembered that, because of the nature of forced-choice, 
any interpretation here or in the paragraphs to follow is 
somewhat uncertain, representing, at most, hypotheses for 
further investigation. 

Especially in job knowledge, ability to handle problems, 
loyalty, acquaintance with objectives, and extra time and 
effort, the older managers bettered the younger. The ag- 
gregate of these values, seen in the respect given his opin- 
ion, seemed to make the older man more like the good 
manager. The fact that intelligence (or learning ability) 
and promotability were not the older man’s main virtues 
seemed in his favor. It may well be that such traits are 
inappropriate to the older man, who already has learned 
much and been promoted many times. The younger man- 
ager, aS might be expected, appeared more promotable, 
more able to learn, and faster than the older man. Item 
markings significantly related to age accounted for nine 
positive and nine negative scoring points; the older group 
claimed eight of the positive points, but only one of the 
negative. 

On forced-choice items, older managers appeared to 
better younger in job knowledge, interpersonal skills, and 
personal habits; to equal them in cooperativeness and con- 
scientiousness; but to fall below them in judgment and 
planning ability (highly loaded with learning ability), initi- 
ative, and promotability. Again it should be stressed that 
the indication was not that the older man was deficient in 
these traits, but simply that they were not his outstanding 
characteristics. 

The open-ended scale showed all but two traits, ability 
to deal with people and personal habits, to be significantly 
related to the criterion. This suggested that “halo” op- 
erated strongly in the use of this device, a conclusion sup- 
ported by the absence of any significant age differences on 
the traits of the scale. | 











Finally, correlation coefficients were computed, relat- 
ing criterion, forced-choice total scores, open-ended 
scores, and age. None of the other variables was signifi- 
cantly related to age; this finding contradicted not only a 
loss with age in managerial efficiency but also any signifi- 
cant age bias in the weighting of forced-choice items. The 
validity of the forced-choice scale, inbred in that the 50 
criterion cases were part of the validation population, was 
.64; the validity of the open-ended scale was .47. Open- 
ended and forced-choice correlated .48. All three coeffi- 
cients were Significant beyond the one per cent level of 
confidence. 

In summary, it seemed that certain characteristics of 
the older manager operated to make him more valuable 
than the younger man. Surely there should be a special ef- 
fort to locate for older men jobs of the sort studied here, 
jobs which draw strongly upon abilities and traits benefited 
or engendered by increasing years. 


Broader Implications 


The three researches treated above would seem to point 
up the possible values of service research, whether using 
data already available in industry or the researcher’s own 
devices, as offering management evidence regarding the 
efficiency of older workers and a basis for policy more 
favorable to them. Job adjustment and transfer measures, 
when carefully effected, can do much to increase and pre- 
serve the worth of older employees; often, a simple modi- 
fication of the work or environment can have the same ef- 
fect. Occupational information specifically concerning the 
older man can contribute much here, as can investigation 
of social and motivational factors in efficiency. Counsel- 
ing can offer much more than simply preparation for re- 
tirement. Strongly implied is the extension of personnel 
functions to include selective retirement, retraining, and 
transfer and adjustment in connection with age. 


Summary 


In view of the increasing number and proportion of 
older persons in the United States, adequate utilization of 
the older worker is an important problem. The present 
paper has summarized four studies relevant to this prob- 
lem. 

1. -A survey of publication suggested growing interest 
in older individuals and their employment. Material con- 
cerning aging more than doubled from 1948 to 1952. Al- 
most three hundred persons beyond normal retirementage 
were mentioned as engaged in 134 different jobs. 

2. A study of exit records in a glass company showed 
older workers to be less often discharged than younger, 
less likely to quit because of dissatisfaction or family sit- 
uations, but more likely to quit for physical reasons. Some 
even in their 60’s quit for better positions elsewhere. 
Older workers received, proportionately, as many above- 
average ratings as younger in ability, attendance, and at- 
titude, and were judged equally worthy of rehire. 

3. In an investigation of skilled, unskilled, and cleri- 
cal workers in a large organization, older employees ap- 
peared somewhat slower and less able to learn than 
younger, but they seemed to be steadier, better in attend- 
ance, and more able to work without supervision. Differ- 
ences between job types in relation to age were slight. Net 
evaluations of total worth changed little with age, for 
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all work groups; individual differences at each age were 
great. 

4. A forced-choice study of retail managers suggested 
that the older managers were better than younger in job 
knowledge, ability to handle problems, loyalty, extra effort, 
and acquaintance with objectives. Their more respected 
opinion and excellent record seemed to reflect greater 





over-all worth. Such traits as learning ability and pro- 
motability seemed relatively inappropriate to the older 
man and thus comparatively minor factors in his effi- 
ciency. Microfilm $2.55; Xerox $8.80. 193 pages. 
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COMMUNITY ORIENTATIONS TOWARD SOCIAL 
CASEWORK AND OTHER PROFESSIONAL . 
RESOURCES: A STUDY OF ATTITUDES TOWARD 
PROFESSIONAL HELP FOR INTERPERSONAL 
PROBLEMS AND KNOWLEDGE OF RESOURCES 
IN AN URBAN COMMUNITY 


(L. C. Card No. Mic 58-7029) 


Margaret Burton Bailey, D.S.W. 
Columbia University, 1958 


This research had a three-fold purpose: (1) To survey 
the extent of knowledge of community resources and the 
prevalence of positive attitudes toward professional help 
for child guidance and marital difficulties, selected as two 
common types of interpersonal problem; (2) To examine 
the differential distribution of knowledge and attitudes 


among socio-economic and other sub-groups of the popu- 
lation; and (3) To investigate through an exploratory study 
some special features and problems in the public relations 
of the social work profession. 

The study was conducted in a residential area of New 
York City as a part of a large-scale, ongoing research 
project, the Midtown Community Mental Health Project. 
The survey portions of the present research could thus 
make use of a representative community sample of 1,660 
adults, to whom a structured interview was administered, 
including a series of questions designed for this study. In 
the statistical analysis of the resulting data, a split-half 
method was employed. The exploratory portion of the study 
involved relatively flexible, focussed interviews with a sub- 
sample of sixty respondents, drawn from the original sam- 
ple to provide contrast groups of clients and non-clients of 
social casework agencies. 

Only about two-fifths of the respondents favored pro- 
fessional help and were acquainted with one or more com- 
munity resources for child guidance problems, with the 
frequencies in respect to marital difficulties even slightly 
lower. The doctor and the psychiatrist were most often 
suggested for child guidance problems, and the clergyman 
and marriage counselor for marital conflict. Most fre- 
quently mentioned as known resources were social case- 
work agencies for children’s problems and the church and 
court for marital difficulties. In addition to the low levels 
of knowledge and favorable attitudes which characterized 
the sample as a whole, the analysis indicated that the least 
advantaged respondents from the point of view of education, 





occupation, and income, were also the least informed about 
community facilities and the least motivated to use pro- 
fessional help. A composite index of socio-economic sta- 
tus was devised, so that this factor could be held constant 
while relationships between attitudes and knowledge and 
Several other socio-cultural variables were analyzed. Re- 
ligious affiliation, ethnic generation level, and age were 
found to have some Significance independent of socio- 
economic status, but were secondary in importance. 

In the exploratory study, the comparison of clients and 
non-clients of social agencies revealed several differ- 
ences. A majority of the former clients had initially 
learned of the agency through referral or steering by 
another professional person. Most clients were well in- 
formed about their agencies, had definite and individual- 
ized opinions about the service, and in a number of in- 
stances regarded the agency as the preferred source of 
help with personal and family problems. Non-clients, on 
the other hand, usually cited the mass media or fund- 
raising appeals as the basis of their information about 
agencies, tended to be vaguely favorable in their opinions, 
but almost uniformly regarded social agencies andworkers 
as designed to serve “the poor” or otherwise disadvan- 
taged. Though both groups of respondents described so- 
cial workers in the same positive terms (and both were 
largely ignorant of professional education and salaries), 
the non-clients saw no connection between social casework 
and their own actual or potential problems. About two- 
thirds of both groups believed that marriage counseling is 
an inappropriate function for social caseworkers. 

Microfilm $3.10; Xerox $10.60. 239 pages. 
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Culture case study and constructive typology are em- 
ployed in this study to explore the general problem of the 
conditions that make probable the emergence of a new 
grouping of Catholic elite laymen to meet current crisis. 
Crisis is placed in apposition to *“value-system” on the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1854 


SOCIOLOGY 





assumption that an ideology that has manifested perpetuity 
in the past, provided it remains dynamic, will develop new 
organizations to meet new crises. The distinction is made 
between “existing” and “felt” crisis (objective and subjec- 
tive crisis), for the study is limited to an investigation of 
crisis as viewed by the subjects themselves. 

The two periods in the Church’s development selected 
for comparison are: The early part of the fourth century, 
which saw the rise of the first religious institute, monasti- 
cism, and the first half of the twentieth century, which wit- 
nessed the emergence of secular institutes for laymen; the 
latter completing the cycle of organization within the 
Church after nineteen hundred years. 

The procedure of culture case study is applied to the 
activities of the Church in the fourth century in order to 
obtain a descriptive account of Catholic behavior-response 
in the problematic situation of that period; similarly, the 
fifth century is studied for concrete data. Finally, an em- 
pirical continuum of relevant case studies between the two 
historical points of reference is established by an examin- 
ation of the new varieties of organization the Church pro- 
duced in meeting crisis during the intervening period. 

On the basis of the particularities of the fourth century 
Church situation, gleaned through the first culture case 
study, the hypothesis is set forth of a positive relation be- 
tween the crisis of that period, as felt by the subjects, and 
the emergence of a new grouping of Catholic elite in the 
form of monasticism to meet the resulting needs and emer - 
gencies. This tentative idiographic answer is expanded 
into the following research hypothesis: If and when a new 
crisis arises in a situation, which has been described and 
dynamically assessed according to the Catholic value- 
system, a new grouping of Catholic elite, organized ina 
religious institute, will probably emerge to meet the new 
needs and emergencies. 

The shift from the concrete to the abstract for purposes 
of analysis of the validational data is completed by making 
use of the sacred-secular valuational continuum of social 
change, inasmuch as the assumptions contained in the re- 
search hypothesis have to do with the nature of proverbial, 
prescriptive, principial, and pronormless societies and 
their corresponding value-systems. The present study 
focuses on the manner in which the essential values of Ca- 
tholicism are retained in certain broad classifications and 
sub-categories of the sacred-secular system by the Catho- 
lic totally dedicated layman, as exemplified by the members 
of one clearly marked secular institute, the Schoenstatt 
Sisters of Mary. 

The empirical uniformities of the behavior-response of 
the Catholic elite personality in time of crisis are reduced 
to a constructed type on the assumption that it will yield to 
a better understanding of the problematic situation and aid 
in scientific prediction. The primary attribute of this type 
and the source of his total dedication is found to be a com- 
plete observance of the Evangelical Counsels. 

The Church’s answer to the modern historical situation, 
as felt by its subjects, is found to be the secular institute, 
which produces a type of supernaturalistically-oriented 
layman, who is totally dedicated by virtue of his observance 
of the Evangelical Counsels and therefore has the neces- 
sary supernaturalistic motivation to meet the challenge of 
rapid secularization. 

In view of the evidence, it would appear that the type 
construct has been approximated in frequency and degree 
sufficiently high to validate it adequately for the range 





examined and to warrant the extension of the hypothesis 
beyond the present study. 
Microfilm $3.70; Xerox $12.60. 288 pages. 
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The primary purpose of this study was to describe the 
social life of an area that was subjected to a major disas- 
ter and to trace the effects of the disaster experience upon 
individuals and groups within the impact zone. The disas- 
ter agent was a hurricane that struck the coast of Cameron 
Parish in southwest Louisiana on June 27, 1957. The dis- 
aster caught many by surprise, in spite of warnings, be- 
cause most people had not defined the situation as posing 
a threat. 

Intensive interviewing lasted from October, 1957, 
through January, 1958, during which time the residents of 
seventy-five households were interviewed, as were organi- 
zational representatives and informants from varying 
strata of the population. Subsequent interviews were car- 
ried on through April, 1958. 

The area studied is an isolated rural community whose 
inhabitants reside on low ridges extending across the 
marsh land that borders the Gulf of Mexico. The pre- 
disaster social structure was thoroughly permeated by 
familistic, primary type values. The family, as the most 
important group, was shown to dominate the lives of the 
people and to include within its effective organization the 
concepts and practices of an extended family system. Be- 
havior during the entire disaster experience (threat, im- 
pact, isolation, rescue, evacuation, and rehabilitation) was 
family oriented. Family roles were altered during the re- 
building phase, although there were no indications of 
changes in the values upon which pre-disaster roles rested. 
Readjustments made necessary by the loss of family mem- 
bers were still in the process of being formulated. There 
was a definite tendency for residents to rebuild their 
homes in the same location and some were duplicating 
their former houses. 

More limited analyses were made of other social sys- 
tems in the area (political, economic, religious, and educa- 
tional). Local authorities remained in control of opera- 
tions throughout the emergency period, although assistance 
was given by federal, state, and neighboring local officials. 
Federal Civil Defense funds, made available under Public 
Law 875, provided for the expansion of local governmental 
functions to meet the demands of the emergency and the 
needs of rehabilitation. 

A fund established within the parish to handle contribu- 
tions from outside the area was the source of considerable 
agitation and bitterness. This experience suggests that 
contributions to survivors of a disaster situation may best 
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be handled by established religious or civic groups whose 
functions include serving as channels for the granting and 
receiving of assistance. 

It was shown that, in spite of almost total destruction of 
physical properties, a substantial part of the pre-disaster 
conditions of social life were carried over, along with their 
supporting values, and that changes were being fitted into 
the pattern of social life existent in the area before the 
storm. Microfilm $5.25; Xerox $18.60. 409 pages. 


A COMPILATION AND VALIDATION OF BASIC 
SOCIOLOGICAL CONCEPTS AND THE 
CONSTRUCTION AND VALIDATION OF A TEST 
OF BASIC SOCIOLOGICAL CONCEPTS FOR 
SECONDARY SCHOOL TEACHERS OF 
THE SOCIAL STUDIES 


(L. C. Card No. Mic 58-3893) 


Melvin Ronald Karpas, Ed.D. 
Boston University School of Education, 1958 


Statement of the problem: The two-fold purpose of this 
study was to compile and validate from the field of socio- 
logical theory a list of basic sociological concepts and to 
construct and validate a test of basic sociological concepts 
for secondary school teachers of the social studies. 





Source: The concepts were compiled from the litera- 
ture of sociological theory based primarily upon the re- 
search of recognized sociological theorists. 





Procedure: A list of 309 concepts was compiled from 
the collected data. These were submitted to a seventeen- 
member jury for the purpose of selecting the most basic 
concepts. Thirty-nine concepts were retained for use in 
the construction of the test instrument. 

The selection of textbooks from which definitions of 
concepts were drawn was limited to nine introductory so- 
ciological textbooks chosen on the basis of the extent to 
which they were used. From these textbooks, concept def- 
initions were selected and evaluated and a synthesized def- 
inition constructed. Concepts not specifically defined in at 
least two textbooks were eliminated. Eight concepts failed 
to meet this criterion. 

A proposed test of sociological concepts was constructed 
and submitted to a five-man jury for keying and scoring. 
The result of this procedure was a one-hundred item test 
believed to be a content valid and construct valid instru- 
ment, 








Item analysis study: The test was administered to 
ninety-six social studies teachers in six New England col- 
leges. Using the Chi-square technique, fifty-nine items 
were found to be highly significant at the 1% level, six 
items were significant at the 5% level; twenty-five items 
were rejected as not being significant; and ten items were 
rejected because the lower 27% scored higher than the 
upper 27%. The Mean was 53.93 and the Standard Deviation 
was 12.61. The following concepts received the highest 
percentage of correct answers: culture, mores, population, 
role, society, stratification, and values. The following con- 
cepts were most frequently answered incorrectly: con- 
flict, division of labor, ethnocentrism, mobility, race, 




















secondary groups, social control, stereotype, and struc- 
ture. 








Final test: The refined instrument was administered 
to four hundred thirty-five social studies teachers in ten 
New England colleges. The reliability of the instrument 
was .82 using the test of rational significance. The Mean 
was 33.46; the Standard Deviation was 9.12. The validity 
of the test was determined through content and construct 
analysis. 





Conclusions: A majority of the teachers do not know 
the distinction between mores, folkways, and laws. They 
do not recognize consistent interaction as an essential 
feature of social groups. They failed to make the distinc- 
tion between the structure and source of personality. 

Teachers view societal values as inflexible and un- 
changing. Culture was considered in terms of the social 
heritage of the arts and cultural lag was seen in terms of 
the failure of culture to keep pace with the advances in 
science and technology. 

The differentiation between status and role was not 
clear and apparently not understood by most social studies 
teachers. 

Highest scores were obtained respectively by teachers 
graduating from liberal arts institutions, schools of edu- 
cation and teachers colleges. Teachers-in-service scored 
higher than prospective teachers, and male teachers 
scored higher than female teachers. 

In summary, teachers of the social studies appear very 
weak in their knowledge of sociological concepts. In order 
to heighten the change in social situations, a clearer under - 
standing of these basic sociological concepts is implicit. 

Microfilm $3.80; Xerox $12.80. 294 pages. 


























ANNULMENTS OF MARRIAGE IN THE 
ROMAN CATHOLIC CHURCH: 
A STUDY IN SOCIAL CHANGE 


(L. C. Card No. Mic 59-15) 


Irene Regina Kiernan, Ph.D. 
New York University, 1958 


Adviser: Dr. Joseph Bram 


This thesis explores an aspect of a religious institution 
in the light of the historical notion that all social institu- 
tions change. The static character of religious dogma too 
is no exception and runs into the dynamic character of the 
world. No religious system has fully warded off the 
changing pressures of the world. The result of this inabil- 
ity to ward off these pressures is change in practice and 
interpretation. 

The dogma with which we are dealing is the doctrine of 
the indissolubility of marriage as defined by the Roman 
Catholic Church. Catholics live in a society with the same 
pressures as non-Catholics. Divorce satisfactorily solves 
the problem of an unsuccessful marriage for many non- 
Catholics. Catholics who wish to live up to the norms of 
their religion, will presumably seek a divorce-substitute 
(i.e., annulment) which will alleviate the marital situation, 
and at the same time conform to the requirements involved 
in practicing their faith. 
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The first way in which institutional change was demon- 
strated was through an historical study. Some develop- 
ments in Canon Law were traced. The early Church had 
begun without a systematic body of law. We outlined the 


growth and development of the Canons relating to our study. 


The second part of the study involves an intensive sta- 
tistical analysis of data of all the appeals to the Sacred 
Roman Rota for annulments, from 1947 through 1956. The 
following are the findings which resulted from testing our 
hypotheses: 

1. Appeals for annulments increased. The increase 
was statistically significant at the .001 level. 

2. When the number of appeals was low, the percent- 
age of affirmative decisions was higher (up to 78%), than 
when the number of appeals was high. In 1955 and 1956, 
affirmative decisions were obtained in 45% to 55% of the 
cases. 

3. Annulments are an urban phenomenon in all cases. 
Outside of Italy, Catholics who request annulments live in 
cities where they are inthe minority. This is significant 
at the .01 level. The size of the Catholic population out- 
side of Italy is not correlated with the number of annul- 
ments requested. In Italy, significant at the .05 level, the 
size of the city was correlated with the numbers of annul- 
ments requested. 

4. Requests for dispensations from unconsummated 
marriages received significantly more affirmative deci- 
sions than did requests based on impotence, the exclusion 
of fidelity and conditional consent. 

5. The reasons of “force and fear” and the “exclusion 
of the right to children” were used significantly more than 
any other grounds. A perfect correlation of 1 was ob- 
tained for the rate of increase in the use of the ground 
“contra bonum prolis.” | 

6. Italian dioceses used the ground “force and fear” 
significantly more than any other non-lItalian dioceses. 

7. Non-Italian dioceses used the ground based on the 
exclusion of indissolubility from the marital consent sig- 
nificantly more than Italian dioceses, 

William J. Goode states that the rate of divorce is an 
index of social change. We submit that if a change in the 
incidence of annulments occurs, this too indicates social 
change. 

There has been a world-wide change in the number of 
divorces and annulments since World War II. Divorce has 
tended to be an urban phenomenon; so have annulments. A 
diversity of underlying grounds for petitions for annul- 
ments may be traced to overall cultural differences. These 
two factors add to our understanding of the data concerning 
Roman Catholic appeais for annulments. 

Microfilm $3.05; Xerox $10.40. 234 pages. 


THE JAPANESE WORK FORCE: 
A DEMOGRAPHIC ANALYSIS 


(L. C. Card No. Mic 58-7652) 


Shigemi Kono, Ph.D. 
Brown University, 1958 


This study is primarily concerned with population fac- 
tors affecting the pattern of work force activities in Japan. 
Since social and economic factors inevitably affect the 





nature of this relationship, an attempt is made to take 
these into consideration in so far as they are relevant to 
the present analysis and where data are available. Al- 
though the present study does not pretend to be a statisti- 
cally comprehensive analysis, it includes quantitative an- 
alysis in an effort to explain some of the reasons for the 
differences in work force participation and in the mechan- 
isms through which these have occurred in Japan. 

The several chapters deal with the relationship between 
the pattern of work force participation on the one hand and 
demographic, economic and social factors on the other. 
Several approaches are used in this analysis. The first 
approach developed in Chapter 1 is historical and presents 
a broad picture of the growth of population and of the work 
force in the context of recent economic development in 
Japan. This is done in order to explore the extremely 
complicated interrelations among changes in the economy, 
the social structure, the population and the work force. It 
serves to spell out the general implications of the impact . 
of industrialization for population growth and for the 
growth of the Japanese work force. 

Chapters 2 and 3 are more directly concerned with the 
central theme of this thesis, the way in which population 
factors affect the patterns of work force participation. 
Chapter 2 makes use of the method of components analysis 
to determine the extent to which changes in population 
composition explain changes in percentage of total popula- 
tion in the work force since 1920. The year 1920 is the 
first in which a systematic census was taken in Japan. 
Chapter 3 utilizes the distributive approach to population 
analysis via multiple regression technique. This approach 
takes account of the variation in percentage of population 
in the work force and economic and demographic conditions 
among the 46 prefectures in Japan. It attempts to discover 
how these economic and demographic conditions explain the 
variance in percentage of population in the work force. In 
addition to these approaches, the working life table is used 
to assess the relative importance of the mortality factor 
directly relevant to the changes in percentage of males in 
the work force. Chapter 4 represents an analysis of the 
effects of mortality changes on the length of working life. 
In this connection working life tables for males of 1930 
and 1955 are presented. Chapter 5 is a brief summary 
and interpretation of the data analyzed in Chapters 1-4. 

Microfilm $3.20; Xerox $11.00. 246 pages. 


MALE DELINQUENTS’ ASSESSMENTS OF AN 
INDUSTRIAL SCHOOL: A STUDY OF THE 
RELATIONSHIP BETWEEN ASSESSMENTS 

AND LENGTH OF RESIDENCE 


(L. C. Card No. Mic 58-7262) 


Oscar W. Ritchie, Ph.D. 
New York University, 1958 


Adviser: Dr. H. Ashley Weeks 


This was an “impact study.” It was concerned with the 
relationship between the influence an industrial school ex- 
erts upon delinquents and the length of time they had spent 
in residence. Basic to the determination of this relation- 
ship was the utilization of the delinquents’ judgments--here 
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called “assessments”--concerning their industrial school 
experiences. 

Three assumptions were made in this study: (1) the in- 
dustrial school is organized for the purpose of re-education 
or reform; (2) based on their conceptions of the industrial 
school experience, the students have their own assess- 
ments of the institution; and (3) when they are approached 
properly, the assessments elicited from the delinquents 
will be expressive of their attitudes and opinions concern- 
ing the institution. 

Pursuant to the objective of this study, the following 
null hypothesis was tested: “There is no relationship be- 
tween the assessments male delinquents at a selected state 
industrial school make of the institution and the length of 
time they have spent in residence.” 

The universe of this study, is the oldest cottage-type 
industrial school for male delinquents in the United States. 
It is also the largest. Although the school’s employee- 
student ratio was about one to four, the ratio of profes- 
sional employees to students was far below generally 
accepted minimum standards. The school provides 
' educational, vocational training, work, religious, and rec- 
reational programs, but largely because of its size and 
limited professional staff, it tends to be “custody-centered” 
rather than “treatment-centered.” 

The sources of data for this study were published ma- 
terials on juvenile delinquency, the official records of the 
selected institution, and the delinquents’ assessments which 
were derived from four questions concerning their reac- 
tions to the industrial school. In addition to the question- 
naire, the data were collected through interviews, and par- 
ticipant and non-participation observation. 

The assessments derived from each of the four ques- 
tions were classified according to favorableness and un- 
favorableness toward the institution and were separated 
into four time-period (length of residence) categories. 
Each category was divided into three sub-categories by age 
level, channel (academic school, vocational training, or 
maintenance work, or a combination of any two), and race. 
The classified assessments were recorded numerically 
and by percentages in tables and charts respectively. The 
distributions over time of the favorable and unfavorable 
assessments were compared, and the Chi square test was 
applied to determine the significance of difference in the 
assessment variations over time. 

Each of the four sets of assessments was analyzed for 
significant differences in variations over time; only in one 
of these sets was such a difference found. Of the twelve 
sub-categories of assessments, only four involved signifi- 
cant differences in their variations over time. On examin- 
ing the four sets of assessments collectively, no consistent 
patterns of variation, nor similarities in the distribution of 
favorable and unfavorable assessments were discovered, 
Although the findings showed no sufficient evidence of a 
relationship between assessments and length of residence, 
there was some evidence of increased unfavorableness to- 
ward the institution by those delinquents who had been in 
residence ten months and over. 

The conclusions of this study differed from those of 
certain comparable impact studies. The findings of this 
research did not warrant the rejection of the null hypothe- 
sis. Rather, the evidence tended to support the proposition 
that assessments are not related to length of residence. 

The study was concluded with some suggestions regard- 
ing further research formulations. Primarily, these sug- 





gestions related to the need for the refinement and the 
wider utilization of assessments as a procedure for meas- 
uring the impact which correctional institutions make upon 
committed offenders. 


Microfilm $2.70; Xerox $11.80. 206 pages. 
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Supervisor: Professor E. A, Wilkening 


This study deals with the relationship between levels of 
commer cialization in farming and the structure and func- 
tions of the farm family. Farm commercialization, the 
independent variable, is measured by number of crop 
acres, gross farm income, value of livestock and value of 
machinery and equipment. Factors relating to the role of 
the wife as a farm housewife, relationships between hus- 
band and wife in decision-making in farm and home prob- 
lems, and formal and informal social participation are 
used as indications of variations in farm family structure 
and functions. This study is made of 600 Wisconsin dairy 
farmers who were interviewed in 1954 as a part of a farm 
and home development project. 

The general hypothesis of this study is that farm family 
structure and functions vary significantly with level of 
commercialization in farming. The following null sub- 
hypotheses are tested through the use of the chi-square 
statistical technique: there is no significant association 
between commercialization in farming and: 


1, the role of the wife as a farm housewife as indicated 
by a) her acceptance of her role as a farm house- 
wife, b) her fulfillment of certain traditional tasks, 
c) her businesslike approach to housekeeping, and 
d) her relationship with her husband in financial 
management, 


2. the relationships between husband and wife in 
decision-making as evidenced by a) discussion of 
matters pertaining to the home and family, b) joint 
decision-making in home and family matters and 
c) joint involvement (both discussion and decision- 
making) in farm and household matters. 


3. formal and informal participation of husband and 
wife as indicated by a) participation and leadership 
in farm organizations, church and other community 
organizations, b) public officership and c) extent of 
informal family visiting. 


Examination of a number of intervening variables shows 
significant associations between level of commercializa- 
tion and length of time farming, ownership, indebtedness, 
help in getting started farming, off-farm work, additional 
income, levelof living, number of childrenand religious de- 
nominational affiliation. Of these, tenure and indebtedness 
are used as control factors at various points in the analysis. 
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A complex pattern of associations is found between 
level of farm commercialization and the factors used to 
indicate family structure and functions. The results may 
be summarized as follows: 


1. Most of the factors relating to the role of the wife 
as farm housewife do not vary significantly with 
level of farm commercialization. 


. The tendency for less joint decision-making and in- 
volvement of husband and wife in some farm and 
home matters to be associated with high level of 
farm commercialization is modified considerably 
when indebtedness and tenure are controlled. 


. Social participation is generally positively associa- 
ted with level of commercialization. However, con- 
siderable variation occurs by type of activity and by 
measure of commercialization. 


The general conclusion is that, considering all the as- 
sociations examined and noting several important excep- 
tions, it appears that family structure and functions of 
such a homogeneous group of families from family-sized 
dairy farms do not vary significantly with level of commer- 
cialization in farming. Where significant associations do 
appear they are often due to such intervening factors as 
tenure and indebtedness. A more plausible hypothesis 
seems to be that farm family structure and functions vary 
significantly with the family’s perception of farming as a 
family undertaking and the member’s collective pride, 
concern and sense of responsibility in the farm business 
regardless of its size. 

Microfilm $2.00; Xerox $7.00. 149 pages. 


BEJUCAL: SOCIAL VALUES AND CHANGES IN 
AGRICULTURAL PRACTICES IN A 
CUBAN RURBAN COMMUNITY 


(L. C. Card No. Mic 58-7111) 


George Miller Stabler, Ph.D. 
Michigan State University, 1958 


Research conducted in Bejucal, Cuba, in 1954 employed 
a community ethnographic survey and a questionnaire in- 
terview survey of forty-four farmers. The ethnographic 
research was preliminary to the questionnaire study which 
was focussed upon the general question: What patterns of 
personal background, career experiences, social relation- 
ships, occupational definitions, value commitments, self- 
definitions, and operator role performances are associated 
with an advanced technological status for an individual 
family-sized farm operator ? 

The community survey found the municipality to be 
predominantly urban in population and in cultural orienta- 
tion. The economy was privately owned, money-oriented, 
secular, and organized in many small shops, factories, 
retail outlets, andfarms. Political life was organized in 
parties and personal followings. Governmental functions 
were administered bureaucratically. While Roman Catho- 
lic religious belief was widespread, participation in re- 
ligious practice and ritual was limited to only a small 
number of people. Recreational and welfare activities 





were locally organized by family, kin-group, and voluntary 
associations. The family was the most important group in 
the lives and emotions of most people. Rural people com- 
posed a distinct class and lived in scattered homesteads 
on their farms. Most farms were small, owner or renter- 
operated units, producing milk, fresh vegetables, eggs, 
chickens, and pork for the Havana market. 

A category of twenty-two of the most advanced Bejucal 
farm operators was identified by a panel of judges. Each 
of these farmers was paired with one of his adjacent 
neighbors not so advanced technologically. A survey of 
their farming equipment and methods of operation revealed 
systematic differences between the two categories of ad- 
jacent neighbors. The two categories were not signifi- 
cantly different in age, farm or career background, formal 
education, or mobility. Almost all were raised on farms, 
learned farming from their fathers, had married and had 
children. Both categories of farmers possessed strong 
family ties. 

The formation of a debtor-creditor relationship be- 
tween the more advanced farmers and commercial 
harvester -businessmen was the principal channel for the 
introduction of irrigation systems and the farm tractor 
complex in association with cash crop vegetables. The 
spread of new traits involving no changes in either power 
sources or enterprises occurred chiefly from farmer to 
farmer, most usually as friends and neighbors. 

The higher technological status of the advanced category 
of farmers did not result in their breaking completely with 
the traditional social relationships, traditional evaluations, 
or traditional self, other, and role definitions held by their 
adjacent neighbors. Nor did they view themselves as de- 
viants from the customs of the community. They were 
distinguished from their neighbors by farming larger 
acreages, doing a larger gross annual business, their 
greater likelihood to advocate and employ the services and 
counsel of the agricultural inspector (county agent), and 
the use of credit for capital improvements on their farms. 
The technological innovations they had adopted were 
chiefly diffused from the more technologically advanced 
nations of North America and Europe, through inter- 
societal role networks of a governmental and commercial 
nature. Microfilm $3.05; Xerox $10.60. 236 pages. 
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Columbia University, 1958 


This study was undertaken in order to examine some 
of the aspects of disintegration that have occurred in the 
traditional structure of the African family under the im- 
pact of urbanization in the city of Johannesburg, South 
Africa. It has dealt with these aspects primarily as they 
are related to the changing status and role of the African 
child within the family, as well as within urban society; 
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with the problems he faces in consequence of these changes 
and with social welfare programs that are thought to be 
essential if his changing needs are to be met. 

The primary information was obtained from responses 
of one thousand African school children in Johannesburg 
and from a group of adult Africans in training as social 
workers at the Jan H. Hofmeyr School of Social Work, also 
in Johannesburg. The study reveals the areas in which 
there has been a complete breakdown of tribal controls 
with the resulting conflict and confusion, as well as the ad- 
justments and maladjustments in the different groups. 

One chapter contains a brief account of the institution 
of the family under tribal organization, with particular ref- 
erence to the training and education of the child, together 
with a discussion of his traditional status and role within 
the tribal family. 

The history of contact between European and non- 
European settlers is examined with special reference to 
the extent to which such contacts have affected the African 
family and as they have influenced the development of the 
racial attitudes which exist within the Union of South Africa 
to-day. It also traces the development of industrialization 
and deals primarily with the affect this has exercised on 
the emergence of the urban African family. 

The responses of the school children represent ways in 
which a relatively favored group had adjusted to urban con- 
ditions and European culture. Information available about 
twenty thousand adolescent boys living under less favor- 





able conditions indicates the deficiencies in the social 
structure which make possible the development on a large 
scale of delinquent and gang activities. 

The responses of the social work students reveal three 
distinct groups. One indicates considerable adjustment to 
European and urban culture. Another tends to cling to 
tribal culture and institutions. The third displays ambiva- 
lence towards both cultures, demonstrating confusion and 
conflict. Few of the students recognized, and none ap- 
peared to understand the way in which the obsolescence of 
tribal institutions was affecting the urban African child, 
nor were they aware of the change in role and status which 
urban society imposes upon him. This lack of understand- 
ing appeared as a block to effective adaptation of tribal 
customs to changed conditions in the cities. 

A brief account of the development of the existing so- 
cial services is given, particularly those which provide 
opportunities for participation in socially acceptable group 
activities for children and youth. The gap between these 
services and those required as revealed in the study is 
considered, Recommendations are presented regarding 
the types of additional services which should be provided, 
the levels at which African workers should be trained to 
make these services most effective, and the development 
of training programs that would be necessary if such 
workers are to be equipped for implementing effectively 
the services suggested. 

Microfilm $3.85; Xerox $13.00. 299 pages. 
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The study was designed to investigate the possibility of 
influencing audience reaction to the personality character- 
istics of individuals with defective articulation by means 
of oral or printed materials. Interest in the study origi- 
nated from the contradictory and inconclusive research 
that has been reported concerning articulatory defects and 
personality maladjustments, and the social status of the 
speech defective individual. 

Four levels of indoctrination were used. The first level 
consisted of instructions only; it contained no indoctrinat- 
ing material. The other three levels contained represen- 
tative information concerning the relationship between 
speech defects and personality abnormalities. The second 
indoctrination level contained neutral propaganda which 
stated that research was contradictory with respect to this 
relationship. The third level stated that research has def- 
initely shown that there is a close relationship. The fourth 
level stated that research has definitely indicated there is 





no relationship between speech defects and personality 
problems. Each level of indoctrination was presented to 
one fourth of the experimental population. The population 
was composed of sixteen college classes with twenty stud- 
ents in each class. One half of the population was given 
oral indoctrination and one half received the indoctrinating 
material in a printed form. 

The articulatory defects were presented by two young 
adult females. One half of the experimental population 
was exposed to one speaker and the other half to the other 
speaker, The experimental factors of speakers, manners 
of presentation, and indoctrinating levels were presented 
in systematically varying combinations from one experi- 
mental class to another. The record form was composed 
of forty personality trait names arranged as paired anto- 
nyms. The auditors checked one of each of the pairs to 
indicate their reactions to the personality of the speaker. 

The results of the three-dimensional analysis of vari- 
ance revealed that there were no significant interactions 
among speaker, manner of presentation, or indoctrination 
level. There were significant main effects for indoctrina- 
tion and presentation, however. The score means and the 
results of t - tests showed that reactions tended to change 
with variation in content of the indoctrinating material and 
that the oral manner of presentation was slightly superior 
to the printed. 

An investigation of the trait judgments revealed little 
consistency. Although there was some uniformity of 
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judgment for the presence of the favorable traits “sensi- 
tive” and “friendly” and the unfavorable traits “inhibited” 
and “inarticulate,” the majority of the trait judgments were 
inconsistent and revealed no dominant pattern of personal- 
ity traits for the speech defective individuals in the opin- 
ions of the auditors. 

The results of this study were interpreted as suggest- 
ing that under the specified experimental conditions: 
(1) persons are influenced by what they hear and read about 
personality characteristics of speech defectives, (2) reac- 
tions can be changed predictively from unfavorable to fa- 
vorable, or the reverse, by the application of the appro- 
priate indoctrinating material, (3) persons react more to 
the speech defect than to the individual presenting it. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


FORMANT FREQUENCY DIFFERENCE LIMENS 
AS A FUNCTION OF FUNDAMENTAL 
FREQUENCY FOR SELECTED 
SINGLE FORMANT TONES 


(L. C. Card No. Mic 58-5812) 


Donald Dew, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor James F, Curtis 


Acoustic measurements of spoken vowels have shown 
that the frequencies of the two lowest formants are asso- 
ciated with phoneme identification. Much must be learned 
about the response of the ear to such formant-type com- 
plex tones, however, before a completely unambiguous 
specification can be made for vowel sounds. 

The present study was designed to investigate the au- 
ditory response to selected variations in the basic dimen- 
sions of single formant tones. In particular, certain effects 
of fundamental frequency on formant frequency DLs were 
selected for this study. 

Single formant complex tones were electronically gen- 
erated and recorded on tape. By means of a tape editing 
procedure they were programmed in ABX sequences and 
presented to observers who were required to judge which 
of the two variable stimuli, A or B, were most similar to 
the standard stimulus, X. Two observers judged all the 
sequences of stimuli. The data from these two observers 
were supplemented by data obtained for three groups of 
three additional observers, each group serving as observ- 
ers on about one-third of the total number of experimental 
sequences. The normal graphic process was employed to 
obtain formant frequency DLs for each individual. Indi- 
vidual data were combined by computing the geometric 
means of the DLs for the individuals in each group. 

The effect on formant frequency DLs of the following 
dimensions of the single formant complex tones were in- 
vestigated: | 


1. Three formant bandwidths--100 cps, 150 cps, and 
200 cps. 


. Three fundamental frequencies--120 cps, 240 cps, 
and 360 cps. 


. Seven variations in the formant frequency employed 
for the standard stimulus, as follows: 





a. Four formant frequencies that were exact multi- 
ples of the fundamental frequencies, viz., 720 
cps. 1440 cps, 2160 cps, and 2880 cps. 


. Three formant frequencies that were not multi- 
ples of the fundamental frequencies, viz., 900 
cps, 1620 cps, and 2340 cps. 


4. Steady tones vs. warbled tones, for all tones having 
a bandwidth of 150 cps. 


. Sequences in which the variable stimuli were se- 
lected to represent decreases in formant frequency 
from the standard tone vs. sequences in which the 
variable stimuli were selected to represent in- 
creases from the standard tone, for fundamental 
frequencies of 120 cps. 


The main effects found in this investigation may be 
summarized as follows: 


1. DLs are larger for wide formant bandwidths than 
for narrow bandwidths. 


. DLs are larger for high fundamental frequencies 
than for low fundamental frequencies for all formant 
frequencies which were multiples of the fundamental 
frequency. 


. DLs for formant frequencies whose standard stimuli 
were not multiples of the fundamental were un- 
changed by raising or lowering the fundamental fre- 
quency. 


. DLs are larger for formant frequencies which bear 
an integral multiple relation to the fundamental fre- 
quencies than for non-multiple formant frequencies. 


. DLs are approximately the same, perhaps larger, 
for warble tones when compared to steady tones. 


. DLs for decremental steps from the standard stimuli 
show chance variations from DLs for incremental 
steps. 


These main effects were not the same for all conditions of 
the study; the following interactions were found: 


1. Bandwidth and fundamental frequency effects were 
not the same for all formant frequencies. 


. An interaction was shown between bandwidth and 
fundamental frequency. Between bandwidths from 
150 to 200 cps, DLs showed little change for funda- 
mentals of 120 cps, were slightly larger for funda- 
mentals of 240 cps, and increased even more for 
fundamentals of 360 cps. 


The data from this investigation make it appear that the 
energy-frequency analysis performed by the ear is quite 
complex in nature and our present state of knowledge does 
not permit offering very adequate explanations of the ef- 
fects observed in this study. The data do suggest certain 
avenues Of further research. It is suggested that it would 
be valuable to determine the extent to which a formant dis- 
tribution can give rise to a definite pitch sensation capable 
of being matched to the pitch of a pure tone, [If this is 
possible this technique could be utilized for further in- 
vestigation of the effect of such dimensions as funda- 
mental frequency and bandwidth in the precision with 
which the ear assigns a pitch center to formant dis- 
tributions. Such data might then aid in explaining some 
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of the effects observed in the course of the present 
study. 

In the present study the maximum gain at the resonant 
frequency was equated for all stimuli, but the overall in- 
tensity necessarily varied. It is thus possible that inten- 
sity cues were utilized by observers in making some of 
the discriminatory responses. It is therefore suggested 
that further study should be made of formant frequency 
DLs with overall intensities of stimuli held constant to de- 
termine whether results comparable to those from this 
study would be obtained. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


THREE ORIGINAL PLAYS 
(L. C. Card No. Mic 58-5827) 


James V. Hatch, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor William R. Reardon 


This is a creative thesis composed of three original 
plays: two are full length stage pieces, and the third is an 
hour television play. 

The first play, Dagzil, is a farce which satirizes gradu- 
ate studies and contemporary politics by means of a demon 
brought from the netherworld. Much of the play’s perti- 
nency revolved around the national elections in 1956. 

The second play, Easter Song, is a verse tragedy based 
on the legends and superstitions of sixteenth century Den- 
mark. The play’s major theme deals with man’s responsi- 
bility for his own actions. 

The television play, entitled Savy Fair, is a character 
comedy set in Germany during the closing days of World 
War II. 

Easter Song and Dagzil were produced by the State Uni- 
versity of Iowa in the summer of 1956. 

Microfilm $3.90; Xerox $13.20. 301 pages. 

















A STUDY OF FEEDBACK 
IN INSTRUCTIONAL TELEVISION 


(L. C. Card No. Mic 58-7499) 


Frank Craig Johnson, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Ordean Ness 


The purpose of this study is to determine whether the 
presence of a studio audience affects a lecturer’s effec- 
tiveness in communicating the content of a lecture over 
closed circuit television. Six factors used in communica- 
tions research provide the variables for this study. These 
factors are the speaker, the message, the channel, the re- 
ceiver, the effect and the feedback. Eight speakers de- 
livered a message on listening over the channel of televi- 
sion which was received by eight groups of ten male and 
ten female students. A test on the subject of listening was 
given to all one hundred sixty students as a measure of the 











effect. Eighty additional male students were assigned to 
four equal groups to act as a studio audience and to pro- 
vide four of the speakers with feedback. The stimulus 
variable is the presentation of a lecture by eight speakers. 
The organismic variable is the sex of the students who re- 
ceived the lecture. The response variable is the test 
scores of these students. 

The analysis of variance statistical technique is used 
to test this major null hypothesis: the differences which 
occur in the test scores are not the result of the differ- 
ences in the lecturers, the studio audience’s effect upon 
the lecturer or the sex of the students who received the 
communication, but are the result of chance. The ‘F” ra- 
tio of 2.2 at 15 and 144 degrees of freedom indicates 
that this major null hypothesis can be rejected at the 1 per- 
cent level, The analysis of the factors for this study 
follows: | 








1, The sex variable approaches significance. 


2. The feedback variable is not significant. 


3. The interaction between the sex variable and the 
feedback variable approaches significance. 


. The speaker (with or without feedback) variable is 
very significant. 


. The interaction between the sex variable and the 
speaker (with or without feedback) variable is not 
Significant. 


The results indicate that only the speaker (with or without 
feedback) variable is significant at the 1 percent level of 
confidence. : 
The general conclusion of this study is that the differ - 
ences in test scores are not the result of chance factors 
but are largely the result of the differences in the speak- 
ers, whether or not they are provided with feedback. The 
studio audience contributes little to the general effect. | 
These findings lend support to producers of instructional 
television who feel it is more effective to use the premium 
space in front of the speaker for lights, cameras and studio 
personnel than to have that space occupied by a studio au- 
dience. These findings might also be of value to those 
planning an instructional television studio. The consider - 
ation of space allocations might support the technical re- 
quirements of production rather than the desire of the 
lecturer to have a studio audience provide him with a feed- 
back. Microfilm $2.55; Xerox $8.80. 195 pages. 


AN ANALYSIS AND EVALUATION OF 
THE SPEAKING OF JOHN RALEIGH MOTT 


(L. C. Card No. Mic 58-7363) 


Donald William Klopf, Ph.D. 
University of Washington, 1958 


John R. Mott was one of the leading figures in world 
Christendom during the 1890’s and the early 1900’s. Best 
known for his service to the YMCA, Mott also helped or- 
ganize and lead four principal international ecumenical 
movements--the Student Volunteer Movement for Foreign 
Missions, the World’s Student Christian Federation, the 
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International Missionary Council, and the World Council of 
Churches. As chief spokesman for these organizations, 
Mott delivered thousands of speeches in all parts of the 
world. The tests of more than one hundred of these 
speeches have been preserved in his collected works. 
These speeches formed the basis for the present study. 

The purpose of this study was to analyze the speaking 
career of John R. Mott. The analysis involved an examin- 
ation of the principal constituents of the speaking situation, 
namely, the speaker, the audiences to whom he spoke, his 
ideas as reflected in his speeches, the manner in which he 
presented these ideas, his methods of preparation, and his 
effectiveness. 

In all the speeches studied for this dissertation, Mott 
sought to fulfill his life’s purpose--the evangelization of 
the world. In delivering this message of evangelism, Mott 
confronted two types of audiences: first, groups of profes- 
sional and lay leaders and workers representing various 
Christian organizations, and, second, mass gatherings of 
Christians and non-Christians at evangelistic meetings. 

The principal key to the speaker’s persuasiveness in 
his speaking before these groups appears to have been the 
force of his own character and personality. An imposing 
and prepossessing figure, Mott won the respect of his fol- 
lowers for his integrity, high moral character, courage, 
intelligence, and tact. His reputation as a man of good will 
was continuously enhanced throughout his life by an accu- 
mulation of honors (he was awarded seventeen decorations 
including the 1946 Nobel Peace Prize, and seven honorary 
academic degrees) for distinguished service to the cause 
of world Christianity. 

Mott did not rely entirely upon the force ofhis ethical 
persuasiveness but made a powerful appeal to his auditor’s 
reason as well. His characteristic method was to state a 
theme and then support it with a variety and quantity of 
evidence. He habitually reasoned inductively from this 
mass of evidence. Occasionally, however, inferences 
drawn, particularly those involving causal relationships, 
were open to criticism. 

While Mott favored a reasoned approach, he was capa- 
ble of making a stirring emotional appeal. Directed to the 
highest and noblest emotions and aspirations, his appeals 
were not maudlin assaults upon the feelings of his audi- 
ences. Rather he appealed to altruistic motives and the 
desires of his audiences to live better lives. 

Mott’s speech structure reflects the orderliness of the 
man himself. Characterized by clearly defined themes, 
simple topical arrangements, and a systematic progres- 
sion of ideas, his structure is indicative of the orderly, 
methodical individual which he was. 

He believed that the effective expression of the facts 
about Christ depended in large measure upon a simple and 
clear presentation. His graphic and plain style reflects 
this desire to leave no doubt in men’s minds about Christ’s 
message. Yet his language was not sterile and void of 
feeling, but sufficiently emotionally colored to give force 
and energy to his speeches, 

His speeches were the result of painstaking and thor- 
ough preparation. Attaching great importance to evidence 
to support his points, he took extensive measures to 
gather data. Besides reading the available material on the 
subject, he assiduously interviewed the leading authorities 
on the subject and utilized the services of a staff of re- 
search workers to assist him in acquiring the facts. 

Mott’s platform manner was dignified and impressive, 





and suggested a man of God who considered Christian 
service the noblest of professions. He gestured little and 
spoke slowly and deliberately in an unpretentious conver - 
sational style. 

Although Mott won converts to Christ from among the 
throngs who heard him speak at evangelistic rallies, his 
greatest contribution was to the ecumenical organizations 
he helped create and develop. The fact that they still con- 
tinue to serve the missionary program attests to the effec- 
tiveness of his efforts. 

Mott dedicated himself early in life to evangelizing the 
world. He carefully planned and prepared his life and 
work in order to fulfill this purpose. In the pursuance of 
this goal, his speaking was a vitally important factor. 

Microfilm $4.00; Xerox $13.40. 309 pages. 


A SURVEY OF THE BEGINNING 
NON-ENGINEERING TELEVISION COURSE IN 
COLLEGES AND UNIVERSITIES 
IN THE UNITED STATES 


(L. C. Card No. Mic 58-7515) 


Howard Samuel Martin, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Ordean G. Ness, Assistant Professor 


This dissertation compared the beginning television 
course within the categories of “exclusive -nonexclusive” 
(that is, whether the course was devoted exclusively to 
television), “public-private” (that is, the type of support of 
the school which offered the course), “major-neither” (that 
is, whether the school offered a major concentration in 
broadcasting or offered neither a major nor a minor), and 
“large-small” (that is, the size of enrollment of the school). 
A mail questionnaire was used. 354 schools were sur- 
veyed. The overall results were as follows: 

Small private schools are less likely to offer television 
instruction. The large school offering a major in broad- 
casting is likely to have a beginning course exclusively 
devoted to television. 37% of the schools offer only one 
television course. 

First television instruction began in 1945; the heaviest 
concentration of course initiations was 1950-1953. As 
equipment became available, courses became more pro- 
fessionally oriented. 

84% of the instructors feel they teach under a liberal 
arts rubric. Instructors in professionally oriented 
courses sense a conflict between liberal arts objectives 
and broadcast training. The course is accepted by mem- 
bers of other disciplines in 72% of the cases. 

Mean enrollment is between 15 and 17 students per 
course. Prerequisites to enrollment are often a previous 
particular course or sophomore standing. 

Instructors’ emphases vary with the type of course; 
26% feel the course professionally qualifies students. Past 
experience, departmental policies, textbook and equipment 
available are references for establishing emphases. 

In 67% of the cases, Speech and allied departments 
offer the course; they offer the major in 60% of the cases. 
50% of respondents reported the beginning course was re- 
quired in some major. 36% of the schools offer a 
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broadcasting minor; 71% of these were through the 
Speech Department. 

64% of the schools report only one instructor in televi- 
sion. 65% use guest lecturers and 7% use graduate assist- 
ants in the beginning course, 


Instructors’ past experience is limited. 50% have prac- 


tical training; 33% are now employed in television; 52% 
have academic training. The same instructors are likely 
to be included in all three of these categories. Instructors 
in small private schools are the least experienced. 

Chester and Garrison’s Television and Radio is used in 
40% of the courses. 84% require outside reading, 78% of 
these require specific readings, 73% require written re- 
ports. The average reading assignment is 475 pages a 
semester. Program viewing is required by 72% of the 
courses, 81% of these specify the program, 67% require 
written reports. The average viewing assignment is one 
half-hour program per week. 

Subject matter content in lecture and discussion em - 
phasizes survey and television laboratory type items. In 





laboratory, content is directed toward operation techniques, 


or operation techniques combined with program conception 
methods; programming alone rarely is the content of lab- 
oratory training. 

Investigation into general teaching methodology shows 
no significant differences as to the use of lecture; the 
amount of discussion and laboratory is influenced by the 
type of course. Teaching is organized around the text an 
admitted one-third of the time. 

74% of the courses do have a laboratory section of the 
class, the general purpose of which is familiarization with 
equipment and techniques. The most indicated reason for 
not having laboratory training is lack of equipment. 45% 
of the courses with laboratory are not equipped with in- 
struments of actual telecasting quality; the variety of 
equipment available to courses with laboratory is tremen- 
dous. 

It was concluded that the “exclusive-nonexclusive” na- 
ture of instruction, the availability of a major and the size 
of the school do influence the beginning television course 
in regard to its curricular status, emphases, content, 
methods and quality of instruction. Type of support of the 
school does not influence the course. 

Microfilm $3.00; Xerox $10.40. 231 pages. 


A COMPARATIVE STUDY OF THE 
COMPETENCE OF GROUPS OF INTER-NATIONAL 
AND NATIVE STUDENTS IN ASPECTS OF 
LANGUAGE THAT HOLD SPECIAL 
RELEVANCE TO SPEECH 


(L. C. Card No. Mic 58-7160) 


Robert Leonard Mulder, Ph.D. 
The Ohio State University, 1953 


The study was designed to test several hypotheses con- 
cerning English as a foreign language. 

When a student attempts to learn the speech of a foreign 
language, he must learn to understand the speech of the 
native speaker and he must learn to speak so that he can 
be understood by the native speaker, Valid and reliable 
tests have been developed to measure reading comprehen- 





sion of English as a foreign language.’’* Tests also have 
been developed to measure comprehansion of English when 
spoken by a native speaker. *’* 

Another approach to the problem of measurement of 
comprehension is suggested by Shannon who stated *... 
Anyone speaking a language possesses an enormous knowl- 
edge of the statistics of a language.”” He described an 
experiment whereby a short passage unfamiliar to the sub- 
ject was selected. The subject was asked to guess the 
first letter in the passage. If the guess was correct, he 
was so informed and proceeded to guess the second letter. 
If the guess was not correct, he was told the correct letter 
and proceeded to guess the second. He found that for a 
total of 129 letters 69 per cent were guessed correctly on 
the first attempt. If it is true that anyone speaking a lan- 
guage possesses an enormous knowledge of the statistics 
of the language, then it would appear likely that the more 
sophisticated the person is concerning a language the more 
of the statistics of the language he knows. Americans, 
therefore, should be able to predict the letters of English 
much more readily than nonnative speakers of English who 
know English imperfectly. 

In learning to speak a second language it is important 
that the speaker be aware of the acoustical patterns of the 
sounds of the two languages so that he can make the ap- 
propriate motor adjustments for speech. Although sound- 
discrimination ability is considered to be an important 
factor in the correct production of speech, no studies have 
treated the relationship between sound-discrimination 
ability and articulatory proficiency of native and nonnative 
speakers of English. 

Testing the speech proficiency of foreign students can 
be done directly or indirectly. Direct methods usually re- 
quire that the student say something. His speech is then 
evaluated by one or more judges. Indirect methods of test- 
ing speech permit group testing. The assumption underly- 
ing indirect testing of pronunciation is that the student’s 
judgment of the speech of others is influenced by his own 
speech, 

This study was designed to test four null hypotheses 
concerning English as a foreign language. The hypotheses 
tested were: 

1. There is no difference between native and nonnative 
speakers of English (a) in the ability to predict the letters 
of English, (b) in the ability to comprehend English, (c) in 
the ability to differentiate between the sounds of English, 
(d) in intelligibility when speaking English, and (e) in the 
ability to judge controlled patterns of speech. 

2. There is no difference between native speakers of 
Spanish and Japanese in the variables that are listed in the 
first hypothesis. 

3. There is no relationship among the variables that 
are listed in the first hypothesis. 

4. Judgments of controlled speech patterns are not re- 
liable or valid estimates of intelligibility. 

Tests of these hypotheses involved (a) selection and 
preparation of the materials to be presented to the sub- 
jects, (b) the selection of the experimental subjects, 

(c) administration of the materials to the subjects, and 
(d) the application of statistical techniques to evaluate the 
differences and relationships among the obtained test 
scores. 

Three of the measures selected for the testing of the 
subjects had been designed for other investigations and 
were adapted for use in this study. These three tests 
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were: (1) Lado’s Test of Aural Comprehension,’ a test 
developed at the English Language Institute, University of 
Michigan, in which short statements are read to the stu- 
dents and they choose their answers from pictures and 
sentences; (2) Templin’s Short Test of Sound Discrimina- 
tion,” in which the subjects listen to pairs of nonsense syl- 
lables and indicate whether the members of the pairs are 
the same or different, and (3) Form B of the Waco twenty- 
four word multiple-choice intelligibility test,’ in which the 
subjects usually read lists of words to a panel of listeners 
and the listeners select the words that they think are | 
spoken from multiple-choice items on a special answer 
sheet, 

In the present investigation, the subjects’ responses 
were recorded as they read lists of words for the intelligi- 
bility test and these responses were later played to panels 
composed of twenty native speakers of English. The in- 
structions and stimulus materials for the first two tests 
mentioned directly above were recorded and played to the 
subjects at a constant intensity level. 

For the purpose of this investigation, two tests were 
designed to evaluate speech proficiency indirectly. Fifty- 
four speakers, composed of native and nonnative speakers, 
were recorded as they read four-word phrases equated on 
the basis of frequency of occurrence of individual words. 
The responses were edited so that nine seconds of speech, 
composed of at least five four-word phrases, were retained 
for each speaker. The fifty-four nine-second passages 
were rated on the basis of pronunciation excellence by a 
criterion group of 100 American college students. From 
the composite ratings by the judges, sixteen passages with 
the smallest semi-interquartile ranges (two each for eight 
scale values) were selected and arranged in a tape for pre- 
sentation to the experimental subjects. This tape was des- 
ignated as Tape I (nine-second passages). The judgments 
of the experimental subjects were compared with the scale 
values assigned by the criterion group. Total deviations 
from the values originally assigned by the criterion group 
were taken as test scores. | 

From the responses of the fifty-four native and nonna- 
tive speakers of English, 270 four-word phrases were se- 
lected and played to the criterion group. The members of 
this group were asked to indicate each word which was not 
spoken the way it should be spoken in English. Total 
judgments for each word were taken as an index of the pro 
nunciation of each phrase. Phrases rated as relatively 
“good” in terms of pronunciation were paired with phrases 
rated as “poor” in pronunciation, first for native speakers 
of English, and then for nonnative speakers of English. 


This resulted in a tape composed of thirty pairs of phrases. 


The experimental subjects were asked to judge which of 
the members of the pairs were pronounced better. This 
tape was designated as Tape III (pairs). 

A modification of Shannon’s technique” was employed 
to measure letter-prediction ability. Answer sheets were 
coded for six phrases of fifteen letters each by means of a 
solution of potassium thio-cyanate and water. When the 
solution dried, no clue to the presence of the solution could 
be detected. To find the letters, the subjects used green 
ink containing ferric sulfate. When the correct letter was 
found, the green ink turned brown, Each answer sheet con- 
tained fifteen columns composed of the letters of the ortho- 
graphic alphabet plus a symbol for a space between words. 
Each subject marked the letters of the first column until 
the ink turned brown, With the knowledge of the first letter 





of the phrase, he attempted to guess the letter in the sec- 
ond column, and so on, for the remaining letters in the 
phrase. 

Twenty native speakers of Spanish, twenty native 
speakers of Japanese, and twenty native speakers of Eng- 
lish were selected as subjects for the first part of this 
study. Native speakers of Japanese and Spanish were 
chosen because (1) within each group the subjects have 
similar language backgrounds and encounter similar prob- 
lems in understanding English, (2) Spanish is relatively 
similar to English, and (3) Japanese is quite unlike both 
Spanish and English. 


Hypothesis I. There is no difference among native 
speakers of English, Spanish, and Japanese in comprehen- 
sion of English, intelligibility, speech-sound discrimina- 
tion, preferences for controlled speech patterns, and the 
ability to predict the letters of English. 

. In order to test this series of hypotheses, t ratios for 





~ tests of significance among the means of scores obtained 


for the sixty subjects were computed, With the single ex- 
ception of the scores for sound discrimination, the means 
for the English-speaking groups were significantly differ - 
ent at the 1 to 5 per cent level of confidence from the 
means obtained for the Japanese- and Spanish-speaking 
groups. 

The means for letter prediction were based on the total 
trials for each letter for each subject, counting no more 
than ten trials for each letter. The number of letters 
guessed correctly on the first trial was determined for 
each group. The t ratios for the significance of differ - 
ences of the means indicated significant differences be- 
tween the native and nonnative speakers of English. At 
ratio for the test of significant difference of the means for 
the number of letters predicted correctly after ten or more 
previous trials was significant at the 5 per cent level of 
confidence only for the English and Spanish groups. The 
difference indicated that the Spanish group required more 
trials. 

The hypothesis that there is no difference among native 
speakers of English, Spanish, and Japanese in comprehen- 
sion of English, in intelligibility, in preferences for con- 
trolled speech patterns, and in the ability to predict the 
letters of English was rejected with confidence insofar as 
the differences between native and nonnative speakers of 
English were concerned. No significant difference was 
found between the American and Japanese subjects and the 
Japanese and Spanish subjects at the 5 per cent level of 
confidence for the test of speech-sound discrimination. A 
significant difference was found for this test at the 1 per 
cent level of confidence for the English- and Spanish- 
speaking subjects. 


Hypothesis Il. There is no difference between native 
speakers of Spanish and Japanese in the ability to predict 
the letters of English, to comprehend English, to differen- 
tiate between the sounds of English, to judge controlled 
patterns of speech, and in intelligibility when speaking 
English. 

A significant difference between the means for the na- 
tive speakers of Japanese and Spanish for the variables 
that are listed above was not found at the 5 per cent level 
of confidence. The hypothesis that there is no difference, 
therefore, was not rejected. 
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Hypothesis III. There is no relationship among scores 
obtained for a test of aural comprehension, a test of 
speech-sound discrimination, two measures designed to 
test the ability to judge controlled speech-patterns, a test 
of intelligibility, and a test of the ability to predict the 
letters of English. 

No significant product-moment correlations were found 
among the tests for the native speakers of English. 

Significant correlations for the Spanish-speaking sub- 
jects were found between the test of aural comprehension 
and Tape I (nine-second passages), aural comprehension 
and Tape III (pairs), and aural comprehension and letter- 
prediction ability. The product-moment correlations were 
respectively .50, significant at the 5 per cent level of con- 
fidence; .59, significant at the 1 per cent level of confi- 
dence; and .49, significant at the 5 per cent level of confi- 
dence. 

For the Japanese subjects, a significant product- 
moment correlation of .48 was found between aural com- 
prehension and letter prediction. A correlation of .45 was 
found between sound discrimination and Tape I (nine-second 
passages). Both product-moment correlations were sig- 
nificant at the 5 per cent level of confidence. 

When the scores for the six tests for the Japanese- and 
Spanish-speaking subjects were pooled, four significant 
product-moment correlations were found: aural compre- 
hension and Tape I (nine-second passages), .47; aural 
comprehension and letter prediction, .51; aural compre- 
hension and Tape III (pairs), .32; and aural comprehension 
and intelligibility, .36. The first two pairs of variables 
correlated at the 1 per cent level of confidence and the lat- 
ter two pairs at the 5 per cent level of confidence. 

Sound discrimination correlated significantly with only 
one other variable, Tape I (nine-second passages) at the 5 
per cent level of confidence and only for the Japanese 
group. 

The hypothesis that there is no relationship among 
scores for a test of aural comprehension, two measures 
designed to test the ability to judge controlled speech pat- 
terns, a test of intelligibility, and a test of the ability to 
predict the letters of English can be rejected with confi- 
dence in regard to the nonnative speakers. The hypothesis 
that there is no relationship between the test of speech- 
sound discrimination and any other test cannot be rejected 
except in the one instance where the scores obtained for 
the test of speech-sound discrimination were correlated 
with scores for Tape I (nine-second passages) for the 
Japanese group. 

A test of aural comprehension of English and a Waco 
twenty-four word multiple-choice test of intelligibility were 
administered to twenty native speakers of Spanish and 
twenty native speakers of Japanese. When the scores ob- 
tained for the two tests were compared for the pooled 
group of forty subjects, the product-moment coefficient of 
correlation was .36, significant at the 5 per cent level of 
confidence. Because intensity was not controlled when the 
Waco twenty-four word multiple-choice intelligibility test 
was used, a second group of thirty-six international stu- 
dents was tested. In this instance, a Waco twenty-four 
word write-down intelligibility test? was employed. The 
resulting product-moment correlation for intelligibility 
and aural comprehension was .42, significant at the 1 per 
cent level of confidence. This correlation leads to the con- 
clusion that the more a person knows a language the more 
he will be understood by a native speaker. This generali- 








zation is true at least for the population studied in this in- 
vestigation. 

A product-moment correlation of .51, significant at the 
1 per cent level of confidence, was found when the total 
scores for the test of letter-prediction ability were com- 
pared with the scores obtained for aural comprehension 
for forty native speakers of Japanese and Spanish. On this 
basis it can be said that the ability to predict the letters of 
English tends to vary with comprehension of English. 
Thus, Shannon’s statement can be modified to read, “Any- 
one knowing a language possesses an enormous knowledge 
of the statistics of a language and this knowledge varies 
with his comprehension of the language.” 











Hypothesis IV. Judgments of controlled speech pat- 
terns are not reliable or valid estimates of intelligibility. 

Tape I (nine-second passages) and Tape III (pairs) were 
designed to test pronunciation ability indirectly. After 
Tape III (pairs) was administered to the sixty subjects, it 
was found that the range of scores for this measure was 
limited to ten errors. For this reason the measure was 
not tested further to determine its reliability or validity. 

Tape I (nine-second passages) was administered to a 
second group of thirty-six international students, none of 
whom were native speakers of English. A Waco twenty- 
four word write-down intelligibility test was also adminis- 
tered to these students. The product-moment correlation 
between the scores obtained for the intelligibility test and 
Tape I (nine-second passages) was .33, significant at the 
) per cent level of confidence. 

The importance of this correlation as a coefficient of 
validity for the use of Tape I (nine-second passages) as an 
indirect test of. pronunciation ability is enhanced by the 
validity of this test. 

The validity of Tape I (nine-second passages) is based 
on the fact that the test is composed of a range of samples 
of English spoken by people who range from relatively 
good speakers of English to relatively poor speakers of 
English. Further, the values for the words in Tape I 
(nine-second passages) were determined independently and 
compared with ranks assigned to the sixteen passages in 
the test by the criterion group. A correlation of .84 was 
obtained, indicating that the passages in Tape I (nine- 
second passages) varied in pronunciation excellence. 

Coupled with the high reliability of this test (r = .97, 
split-half corrected by the Spearman-Brown prophecy for- 
mula for native speakers of English and r = .90 for non- 
native speakers) the product-moment correlation of .33 
takes on added significance. 

On the basis of the evidence, the hypothesis that judg- 
ments of controlled speech patterns are not reliable or 
valid estimates of intelligibility, insofar as Tape I (nine- 
second passages) is concerned, can be rejected. 

Microfilm $2.90; Xerox $10.00. 221 pages. 
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An investigation was conducted to determine the effect 
of accelerated external side-tone transmission times at 
four sound pressure levels upon the oral reading rate of 
normal speakers. 

In the communicative process of oral speech there are 
essentially two transmission channels. One channel is to 
the receiver or destination of the message; the other is 


back to the originating source of the signal. The operation 
of the latter channel is designated by the term auditory 
side-tone. This side-tone signal provides the speaker with 
information relative to his continuous oral speech per- 
formance. In accordance with the concept of cybernetics,’ 
changes in oral speech may be predicted to occur as the 
side-tone channel is altered. 

Changes in the transmission time and sound pressure 
level of side-tone have been found to affect oral speech. 
Black’ found that rate of oral reading was progressively 
retarded and that sound pressure level of response was 
progressively increased as speakers read under increas- 
ing increments of side-tone delay. Lee* described the 
speech of individuals speaking under the condition of de- 
layed side-tone as becoming characteristically halting and 
repetitive. The altering of the sound pressure level of 
side-tone has demonstrated that the sound pressure level 
of vocal response increases as the level of the side-tone 
is decreased and decreases as the side-tone level is in- 
creased.*”° 

During the process of oral speech, several side-tone 
pathways are operative. Two major pathways are by air 
conduction, following the shortest route from the vocal 
folds past the lips to the ear, and by bone conduction, di- 
rectly to the cochlea from the vocal folds through the me- 
dium of bone and tissue. Stromsta® has estimated the 
minimum propagation time for bone-conduction side -tone 
to be 0.0003 second and for air-conducted side-tone to be 
0.001 second. 

The possibility that the normal side-tone delay may 
constitute a retarding influence upon the rate or oral 





speech as does abnormal side-tone delay led to an experi- 
ment in which the effects of accelerated side-tone trans- 
mission times at four sound pressure levels upon the rate 
of oral reading were investigated. A related problem, the 
effect of attenuated external side-tone upon the rate of 
oral speech, was also investigated. 

Four general hypotheses were under test: 

1. There is no difference in the natural oral reading 
rate of speakers reading under the conditions of three ex- 
ternal side-tone delay times, 0.000147, 0.0003, and 0.001 
second, at four sound pressure levels of side-tone, five 
decibels below the normal side-tone pressure level at the 
ear, the normal pressure level at the ear, and five and ten 
decibels above this normal level. 

2. There is no difference in the natural oral reading 
rate of speakers reading under the conditions of external 
side-tone attenuated by twenty-two decibels and the side- 
tone delay of 0.0003 second at the four side-tone pressure 
levels of five decibels below to ten decibels above the nor- 
mal side-tone pressure level at the ear. 

3. There is no difference in the maximum oral reading 
rate of speakers reading under the conditions of three ex- 
ternal side-tone delay times, 0.000147, 0.0003, and 0.001 
second, at four sound pressure levels of side-tone, five 
decibels below the normal side-tone pressure level at the 
ear, the normal pressure level at the ear, and five and ten 
decibels above this normal level. 

4. There is no difference in the maximum oral reading 
rate of speakers reading under the conditions of external 
side -tone attenuated by twenty-two decibels and the side- 
tone delay of 0.0003 second at the four side-tone pressure 
levels of five decibels below to ten decibels above the nor- 
mal side-tone pressure level at the ear. 

The tests of these hypotheses involved: (A) control of 
the side-tone delay times, (B) control of the side-tone 
sound pressure levels, (C) control of the voice level of the 
experimental subjects during oral reading, (D) stimulus 
material and practice material consisting of sets of five- 
syllable phrases equated by set for mean duration and 
mean sound pressure level of response and a seventy-one 
word prose passage, (E) control of the presentation time 
of the stimulus and practice materials, (F) randomization 
of the order of presentation of experimental conditions and 
stimulus material, (G) recording of the duration and rela- 
tive sound pressure level of the vocal responses of the 
subjects, (H) determination of mean duration and mean 
sound pressure level values for the recorded vocal re- 
sponses, and (I) the application of statistical techniques to 


test the significance of the differences in the mean dura- 


tion times of the vocal responses obtained under the exper- 
imental side-tone conditions. 

To achieve the experimental conditions of the study, an 
electronic circuit and an air-link delay unit replaced the 
normal external side-tone channel. Sound-attenuation 
units, fitted closely over the subject’s ears, attenuated the 
normal external side-tone signal by approximately twenty- 
two decibels. A bone-conduction transducer, attached at 
the throat externally to the larynx, through its associated 
amplifiers fed the side-tone signal to the delay system. 
The delayed signal was delivered back to the subject’s 
ears through a pair of insert type magnetic receivers 
mounted in the sound-attenuation units adjacent to the en- 
trances to the ear canal. The air-link delay system was 
employed to provide two amounts of side-tone delay, 
0.0003 and 0.001 second delay. Athird delaytime, 0.000147 
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second, was obtained through by-passing the air-link delay 
unit. Through the control of an attenuator, the side-tone 
signal was delivered to the speaker’s ear at four sound 
pressure levels. These levels were the normal side-tone 
sound pressure level at the ear (0.96 dynes per square 
centimeter with voice level at the required experimental 
level), five decibels below and five and ten decibels above 
the normal level at the ear. Complete system attenuation 
provided the condition of external side-tone attenuated by 
twenty-two decibels. 

Eighteen college-age males with normal hearing served 
as experimental subjects. Each subject read a total of 
thirty-six five-syllable phrases’ and a prose passage under 
each of the thirteen experimental side -tone conditions. 

The initial fifteen phrases and the last five phrases con- 
stituted practice reading material under the condition. 

Two sets of eight five-syllable phrases following the initial 
fifteen phrases and the passage following the last five 
phrases constituted the test material read under the condi- 
tion. There were twenty-six sets of the five-syllable 
phrases, two sets for each experimental condition. The 
phrases were equated by set for mean duration reading 
time and mean relative sound pressure level of response. 
The intervals between experimental conditions, between 
practice and test phrases, between practice phrases and 
the passage, and between successive phrases were kept 
constant, these intervals being thirty seconds, ten seconds, 
five seconds, and two and eight-tenths seconds respectively. 
This time of response to the materials was communicated 
to the subject by the flashing of a light. The subject moni- 
tored his voice level visually with a VU meter fed by the 
throat transducer system. The required voice level to 
maintain proper deflection on the VU meter was seventy- 
eight decibels as measured by a sound level meter (the 
sound level meter microphone placed six inches from the 
lips, C scale, fast meter reading). The order or presenta- 
tion of the thirteen experimental conditions and the sets of 
stimulus materials was randomized to minimize order and 
practice effects. 

The subjects read the stimulus and practice material 
under the thirteen side-tone conditions at their natural and 
maximum oral reading rates, each constituting a separate 
experiment. The reading at natural rates preceded the 
reading at maximum rates by at least a week and not more 
than two weeks. For a particular subject, the order of 
presentation of the stimulus material and experimental 
conditions remained the same for the two experimental 
sessions. 

The oral speech of the subjects was recorded as they 
read the two sets of eight five-syllable phrases and the 
passage under each of the thirteen siae-tone conditions. At 
a later time the recorder was coupled to a power level re- 
corder (Sound Apparatus Company, 50 db potentiometer, 

50 mm./sec.) and graphic tracings of the recorded speech 
was obtained. Duration in seconds and relative sound pres- 
sure level in decibels for the vocal responses were deter- 
mined from these graphic tracings. These measurements 
of duration and relative sound pressure level were aver- 
aged for each set of eight five-syllable phrases and for 
each discrete unit of the passage, the mean becoming the 
basic score used in the statistical analyses of the data. 

The data were treated by means of double- and triple- 
classification analyses of variance. Analyses were per- 
formed relative to each set of stimulus material, set one, 
initial set of five-syllable phrases, set two, second set of 





five-syllable phrases, and set three, the prose passage. 
On the basis of the results of these analyses, the first hy- 
pothesis was rejected on the basis of both side-tone delay 
and level conditions for sets one and three of the stimulus 
material and on the basis of level conditions for set two of 
the stimulus material. The second hypothesis was rejected 
as tested by the three sets of stimulus material. On the 
basis of level conditions for the first two sets of stimulus 
material, the third hypothesis could be rejected. The 
fourth hypothesis was rejected for set one and set two of 
the stimulus material. 

Supposedly the significance of the obtained results can 
be attributed to the differences in the side-tone delay 
times and to the differences in the side-tone sound pres- 
sure levels presented to the speakers. 

The results of the investigation would suggest that 
changes in the rate of oral speech do occur as the side- 
tone channel is altered for college-age male speakers as 
represented by the sample involved in the study. Speakers 
reading at their natural reading rates, read at a faster 
rate under accelerated side-tone conditions than they do 
under normal side-tone conditions. To the extent that the 
experimental conditions duplicated normal side-tone, the 
normal external side-tone transmission time may be said 
to constitute a retarding influence upon the rate of oral 
speech. 

Level changes in the side-tone channel also influence 
the rate of speech. The speaker, reading at his natural 
rate, reacts to an increase in the sound pressure level of 
side-tone by decreasing his rate of oral speech. The com- 
bined effect of normal delay time and increased sound 
pressure level of side-tone is greater as a retarding in- 
fluence upon the rate of speech than is the influence of 
either alone. This suggests that the slower rate of speech 
found as speakers increase their voice level may be due 
in part to the accompanying increase in the level of side- 
tone. 

The finding of a minimized effect of side-tone delay and 
level changes upon the rate of oral reading for a second as 
compared to a first set of similar stimulus material read 
under each condition, suggests that the speaker, reading 
at his natural rate, may be adapting to both the delay and 
level of side-tone in his rate of oral speech. 

There appears to be a tendency for the speaker to 
maintain a constant sound pressure level at the ear. The 
sound pressure level of response is raised as the level at 
the ear is decreased and is lowered as the pressure at the 
ear is increased. 

Statements which may be made concerning the effect of 
altered side-tone upon the oral reading rate, with the 
speaker reading at maximum rates, are limited by the lack 
of knowledge concerning the adequacy of the tests of the 
hypotheses relevant to the problem. The sets of five- 
syllable phrases were not necessarily equated with the 
speakers reading at maximum rates and no estimate of the 
intelligibility of the speech was possible for this part of 
the experiment. However, the statement may be made 
with caution that a similar effect of retardation in the rate 
of speech occurs with the speaker reading at maximum 
rates as occurs with the speaker reading at natural rates 
with increases in delay and sound pressure level of side- 
tone. Microfilm $2.00; Xerox $6.20. 130 pages. 
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Experimental studies on animals and humans have sug- 
gested that there are measurable differences in nerve and 
muscle excitability on the right and left sides of the body in 
right- and left-handed individuals. Since the procedures 
employed in obtaining these measurements require only 
minimal cooperation from the individual being tested, such 
methods appear to have potential usefulness as clinical and re - 
search instruments for the determination of handedness. 

Preliminary results obtained from simultaneous elec- 
trical stimulation of the paired Rectus abdominis muscle 
using a low-frequency DC pulse current suggested that in 
a high percentage of cases, right- and left-handed individ- 
uals could be differentiated by their reactions to the posi- 
tive and negative electrodes, The present investigation 
was undertaken in an attempt to determine whether the 
same differences would obtain on electrical stimulation of 
the Rectur abdominis and other paired muscles in larger 
numbers of right- and left-handed individuals, and to the 
extent to which such responses were consistent with those 
recorded on a second administration of the same test. 

One hundred and five young adult males served as sub- 
jects in the study. Subjects were divided into two groups 
according to whether they wrote with the right or the left 
hand, An attempt was made to eliminate those individuals 
from the experimental groups whose handedness prefer - 
ence might have been influenced by physical injury or by 
central or peripheral nervous system damage. The data 





obtained on subjects who reported inconsistent hand pref- 
erence for writing or who could recall deliberate attempts 
to change their hand preference were not used in the pres- 
ent study. 

Responses were obtained from each subject on electri- 
cal stimulation of nine paired muscle groups. Each mus- 
cle group was tested with the negative electrode on the 
left paired muscle and the positive electrode on the right, 
and also with the two electrodes in the reverse positions. 
For each electrode position on the nine muscle groups, 
subjects were asked to judge the side of the body on which 
the initial sensation from the electrical current first be- 
came apparent, and then the side of the body on which the 
subsequent muscular contraction felt stronger. In addition, 
the investigator made a judgment of the side of the body on 
which the musculature showed the greater visible evidence 
of contraction. 

The data obtained on the electrical stimulation test 
were analyzed statistically to determine whether subjects 
in the two experimental groups could be differentiated on 
the basis of the number of responses to the positive elec- 
trode which were recorded for each type of response meas- 
ure and electrode position, and whether the numbers of 
right- and left-handed subjects reporting responses to the 
positive electrode were significantly different for any of 
the nine paired. muscle groups. In addition, responses ob- 
tained on the electrical stimulation test were compared 
with subjects’ performances on four tests of handedness. 

For four of the nine muscle groups tested, subjects 
who wrote with the left hand were found to react more fre- 
quently to the positive electrode than did subjects who 
wrote with the right hand. These results were not consist- 
ent for all electrode positions or types of response, how- 
ever, and no single aspect of the electrical stimulation 
test could differentiate a majority of individuals in the two 
handedness groups. There was no evidence that responses 
to the electrical stimulation procedure employed in the in- 
vestigation were related to degree of handedness, nor were 
results sufficiently reliable to warrant the use of this test 
for clinical or research purposes. 

Microfilm $3.60; Xerox $12.20. 277 pages. 
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This study was undertaken in order to make a contribu- 
tion to our knowledge of the theatre of the American fron- 
tier, particularly in the Northern Mid-West where studies 
have been very limited. This work examines the growth 
of the legitimate drama in the one-time lumbering capital 
--East Saginaw, Michigan--from 1860 tc 1884. Compari- 
sons may now be drawn with the development of theatre in 
other frontier communities. 

Primary sources utilized by this study were Saginaw 
newspapers, theatre programs and court records while 
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recourse was made to secondary sources such as histories 
which embraced the social, political, and economical de- 
velopment of the Saginaws. 

The theatrical activity of East Saginaw, as well as the 
tracing of the growth of the Saginaw Circuit under Samuel 
G. Clay, was depicted in its historical context. The ar- 
rangement was chronological. Amusements were gener - 
ally categorized into legitimate drama, minstrel, lecture, 
miscellaneous variety, and musical entertainments and 
were examined by seasons. An attempt was made to de- 
termine the relative popularity of performances in these 
areas by noting reviewer’s comments relative to the pro- 
duction and to attendance. 

It was noted on the conclusion of research that the his- 
tory of the legitimate theatre in East Saginaw from 1860- 
1884 was virtually synonymous with the work of Sam Clay. 
Therefore, early tentative attempts at legitimate drama 
are discussed in Chapter II, while the development of the 
legitimate drama in East Saginaw under Clay’s manage- 
ment is discussed in the remaining chapters. More per- 
manent drama appeared under the aegis of Sam Clay with 
the construction of Jackson Hall in 1868. After the burn- 
ing of Jackson Hall in 1873, Clay managed the Academy of 
Music. In this same year he also leased Eolah Hall in | 
Saginaw City. Later, in 1877, he organized the Saginaw 
Circuit which was comprised of theatres in Port Huron, 
Flint, and Bay City in addition to the two in the Saginaws. 
The following year Clay organized an additional circuit on 
the western side of Michigan which included theatres in 
Grand Rapids, Muskegon, Manistee, and Big Rapids. 
Thereafter, he periodically added theatres to both circuits. 
In 1880 Clay joined with the Brooks, Hickey, and Dickson’s 
National Circuit and became business manager of the 
Michigan Division, 

As a prominent leader in East Saginaw social functions, 
Clay was an integral part of the community. He felt his 
way slowly, sporadically bringing traveling troupes to 
East Saginaw prior to the building of Jackson Hall. Sagi- 
naw theatre of the 1860’s and the early 1870’s was char- 
acterized by the contrast between the raw savagery pres- 
ent in the local lumberman and the rich finery of his social 
institutions. Audiences of the period of this study evolved 
from an unruly male congregation to a somewhat sophisti- 
cated family assembly. Interest in instruction as well as 
entertainment was maintained into the 1880’s as evidenced 
by the lectures presented at the Academy of Music. 

Clay was foremost a business manager and he handled 
the affairs of the theatre in that manner. He utilized to 
the utmost newspapers, billboards, programs, handbills, 
railroad cars and advertising wagons in the dissemination 
of publicity. 

Under his management, theatre developed from sea- 
sons predominantly composed of amusements other than 
legitimate drama to seasons that were primarily made up 
of legitimate dramas. Almost every well-known actor of 
that period appeared at the Academy of Music, which re- 
vealed Clay’s efforts to bring the best that theatre afforded 
to the Saginaws. His success in these endeavors at a time 
when most managers were hard pressed to stay in busi- 
ness, made Samuel G. Clay and his theatrical activities in 
East Saginaw from 1860 to 1884 a most interesting subject 
for study. Microfilm $5.40; Xerox $19.20. 421 pages. 





A SURVEY OF THE SPEAKING ACTIVITIES OF 
GRADUATES OF A LIBERAL ARTS 
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Chairman: Professor Orville A. Hitchcock 


A questionnaire survey was made of the graduates of 
Mount Holyoke College, a liberal arts college for women, 
in New England, in an effort to learn the nature and extent 
of their public speaking activities. They were asked to 
report the number of times in the preceding year that they 
had engaged in certain specified listening and speaking 
activities. 

Questionnaires were sent to all the members of the 
Classes of 1948, 1943, 1938, 1933, 1928, 1923, 1918, 1913, 
1908 and 1903. Nine hundred thirty-two were returned, 
fifty-three per cent of those sent out. Three hundred 
fifty-four, or thirty-eight per cent, of the respondents 
voluntarily added comments giving supplementary infor - 
mation and opinions. Twenty-six of the respondents were 
later interviewed. 

Sixty-three, or 7 per cent, of the respondents reported 
no speaking during the year. Another 4 per cent reported 
that their only speaking had consisted of telling stories to 
children. Eight hundred twenty-nine, or 89 per cent, re- 
ported some speaking in public. Sixty per cent reported 
types of speaking which were classified by the writer as 
informal public speaking, and 29 per cent reported types 
classified as more formal public performance. 

Individual speaking scores were derived from the data; 
the frequency of each score was counted, and median and 
mean scores were computed for each class and for the 
entire group. The median score for the entire sample 
was 9. Four hundred nineteen had scores between 1 and 
9, three hundred twenty-six had scores from 10 to 19, 
fifty-seven had scores from 20 to 25, and sixty-seven had 
scores of 25 or above. This group of 67 with the highest 
scores was balanced by the 63 with scores of 0. The 
Classes of 1928, 1923, and 1918 had the highest mean and 
median scores. All but one of the respondents in the 
Class of 1923 reported some speaking. 

The figures support an inference that the chances are 
nine out of ten that a Mount Holyoke College graduate will 
do some speaking of a more or less formal nature, and 
one out of four that she will do more formal kinds. 

From the voluntary comments it is evident that Mount 
Holyoke graduates generally are very active in community 
affairs and that many of them did not foresee when they 
were in college, how much speaking they would be called 
upon to do. A large number stated that women need a 
course in public speaking. Others stated that voice train- 
ing is important. The study of parliamentary procedure 
and other kinds of preparation for participating in meet- 
ings were also suggested. Housewives and mothers, es- 
pecially, seem to need such preparation, as they are likely 
to do more than an average amount of informal speaking. 

Apparently students who major in languages, histori- 
cal subjects or psychology are more likely to become 
public speakers than are students who major in math- 
ematics or physical sciences. Respondents who had 
taken speech courses in college and also engaged in 
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extracurricular speech activities reported more public 
speaking in adult life than respondents who had done nei- 
ther of those things or only one of them. 

The writer concludes that students at Mount Holyoke 
College should be required to take a course in speech 
before graduation, and that such a course should deal 





chiefly with the informal types of public speaking, extempo- 
raneous and impromptu talks, group discussion and the 
conduct of meetings, with auxiliary training in effective use 
of the voice, and instruction with reference to the problems 
of pronunciation and stagefright. 

Microfilm $2.00; Xerox $6.00. 123 pages. 
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The existence of moderately dense populations of small 
mammals in the rice field dike community prompted an 
ecological investigation of the species present, their rela- 
tive seasonal abundance, their food habits, and their 
niches in the community. 

Mouse and rat snap traps were set in three areas of 
the community periodically throughout the year 1957 and 
the stomachs of the captured mammals were removed and 
preserved for later analyses. The plants of the commu- 
nity were collected seasonally and their tissues prepared 
as reference materials for use in the histological analysis 
of the plant fragments in the stomach contents. 

In the order of their numerical abundance the small 
mammals collected were: the house mouse, Mus musculus, 
the cotton rat, Sigmodon hispidus, the Norway rat, Rattus 
norvegicus, the rice rat, Oryzomys palustris, and the 
least shrew, Cryptotis parva. Food habit analyses for the 
first four of these mammals indicated that of the identifi- 
able plant materials, rice, Oryza sativa, was the most 
used food. 

The house mouse utilization of plants, in addition to 
rice, in the order of their annual average occurrence were: 
little barley, Hordeum pusillum, yellow dock, Rumex 
crispus, maygrass, Phalaris caroliniana, vetch, Vicia 
biflora, cranesbill, Geranium carolinianum, wild pea, 
Lathyrus pusillus, rescue-grass, Bromus catharticus, and 
crowfoot, Ranunculus sp. 

Utilization of plants by the cotton rat, in addition to 
rice were, in order of their annual average occurrence, 
yellow dock, Johnson grass, Sorghum halepense, vetch, 
little barley, wild pea, sow-thistle, Sonchus asper, rescue- 
grass, crowfoot, cranesbill, and henbit, Lamnium amplexi- 
caule. 

In addition to rice, the rice rat utilized little barley, 
wild pea, and rescue-grass. 

The Norway rat utilized henbit, wild pea, little barley, 
rescue-grass, and vetch. 

Unidentified fragments of plants were consistently high 
in the diets of these mammals. 

Insect and other animal materials that could not be 




































































identified to species appeared in stomach contents periodi- 
cally. 

Starches from seeds were of more importance among 
foods eaten by the house mouse and the rice rat while the 
Norway rat and the cotton rat ate a mixed herbaceous and 
starchy seed diet. Animal foods were only of incidental 
importance. Microfilm $2.00; Xerox $3.00. 56 pages. 
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A study was made of the origin and development of the 
gas bladder and associated structures in the green sunfish, 
Lepomis cyanellus Rafinesque. 

It is established that the green sunfish develops a physo- 
clistous type of gas bladder which between 78 hours and 
144 hours of development is of the ancestral physostomous 
type (see diagrams). 

The first indication of a developing gas bladder occurs 
at 50 hours as a clump of undifferentiated cells lying to 
the right of the gut which is displaced to the left of the 
midline of the embryo (diagrams 1 and 2). This mode of 
origin is in sharp contrast to that usually ascribed to both 
the physostomous and physoclistous fishes, in which the 
gas bladder is generally regarded as originating as a di- 
verticulum of the foregut. For example, this latter mode 
of origin has been observed in the rainbow trout, a physos- 
tomous fish, and also in the bluegill, a physoclistous fish. 
Inasmuch as the bluegill, Lepomis m. macrochirus, and 
the green sunfish, Lepomis cyanellus, are members of the 
same genus, it is of considerable interest that these two 
closely related species develop their gas bladders in dis- 
tinctly different ways. However, similar differences in 
the manner in which corresponding structures develop in 
different fishes of the same genus have been reported in 
the genus Coregonus (Vogt, 1842) and in the genus Salmo 
(Hoar, 1937). Hence, the findings reported in this paper 
are not inconsistent with conditions reported elsewhere, 
nor wholly unexpected. 

With the clump of undifferentiated cells, the anlage of 
the gas bladder, established at 50 hours, the pneumatic 
duct anlage next develops between 68 and 78 hours of 
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Diagram 1. The undifferentiated cell clump, gas bladder 
anlage, appears to lie dorsal to the foregut but not in con- 
tact with it in this sagittal section. 





Diagram 2. The gas bladder anlage in reality lies medio- 
dorsad to the foregut and directly under the notochord as 
seen in this transverse section of early development. 





Diagram 3. This transverse section shows a small lumen 
in the gas bladder anlage. Cell strands, the pneumatic 
duct anlage, grow out from the gas bladder anlage and 
form a junction with a slight out-pocketing of the gut. 





Diagram 4. There is a definite lumen in gas bladder and 
pneumatic duct, but no continuity of lumen of gut, pneu- 
matic duct, and gas bladder. 





Diagram 5. Histologically the gut, pneumatic duct, and 
gas bladder are similar. Lumena of gut, pneumatic duct, 
and gas bladder are continuous. 





Diagram 6. Gas. bladder lies above stomach, is thin 
walled, andisno longer continous with the pneumatic duct. 
The gas gland is present and consists of columnar cells. 





Diagram 7. There is an increase in gas bladder size; gas 








gland is composed of cuboidal cells. Lumen of pneumatic 
duct is closing. 


Diagram 8. There is further increase in gas bladder size; 
gas gland has definitive squamous cells. Pneumatic duct 
is retained only as the anterior ligament. 
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Diagram 9. The gas bladder and associated structures 
are finally formed in an adult green sunfish. 





incubation. In its first manifestation the duct consists of 
cells growing out from the cell mass of the gas bladder 
anlage in such a way as to form cell strands which connect 
with the ventral and dorsal margins of the foregut (diagram 
3). Between the points of junction of the cell strands and 
the gut a small outpocketing of the gut occurs (diagram 4). 
This outpocketing probably is a result of mutual interac- 
tion between the cells of the pneumatic duct anlage and the 
cells of the gut. This outpocketing of the gut does not per- 
sist beyond the stage when it appears. By the next stage 
the gut wall at this point has perforated, and thus has 
brought about the confluence of the lumena of the gut and 
the pneumatic duct. Further alignment of the cells of the 
gas bladder, at the point of origin of the cell strands of the 
pneumatic duct anlage, results in continuity of the lumena 
of the gut, pneumatic duct, and gas bladder (diagram 5). 
The continuity of the lumena of thesethree structures does 
not persist however, and by the next stage the pneumatic 
duct becomes separated from the gas bladder but retains 
its continuity with the gut (diagram 6). The pneumatic duct 
retains its open lumen from 78 hours through 152 hours of 
development, after which time it closes completely (dia- 
gram 7), and is retained thereafter only as the anterior 
ligament extending from the gas bladder to the esophagus 
(diagram 8). In the definitive condition, the artery, vein, 
and nerve of the gas bladder are found in this anterior 
ligament (diagram 9). 

The gas gland in its development at the anterior end of 
the gas bladder is first composed of columnar cells (dia- 
gram 6). Later, its cells become cuboidal (diagram 7), 
and, still later, squamous (diagram 8), the latter condition 
being definitive. 

The rete mirabile consists of a dense network of 
branching and anastomosing capillaries coursing between 
the cells of the gas gland. A branch of the vagus nerve 
runs to the gas gland. Clumps of ganglion cells can be 
seen in the rete mirabile, and nerve twigs branch out be- 
tween the capillaries. 
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On the basis of structure, it is deemed probable that 
the rete mirabile and the gas gland function in gas produc- 
tion and absorption. However, the physiology of these 
structures has not been studied by the writer. It is rea- 
sonable to assume that they function in a manner similar 
to those found in related species by numerous investigators 
in the field of fish physiology. 

Microfilm $2.00; Xerod $5.00. 100 pages. 
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Geneticists have found Gruneberg’s principle of the 
unity of gene action helpful in interpreting the effects of 
genes during development, particularly in the mouse.’ Ac- 
cording to this view, a gene has only one primary effect; 
all other effects are merely direct or indirect effects of 
the primary effect. All the parts of a genetic syndrome 
which depend on a single gene should be capable of analy- 
sis into a pedigree of causes tracing back to some primary 
effect of the gene. The principle of the unity of gene action 
serves as a useful methodological tool and was used as 
such in the investigations reported in the dissertation. 

These investigations had as their primary object the 
study of the developmental genetics of luxoid, a new skele- 
tal variation in the house mouse, Mus musculus, which was 
discovered by Dr. M. C. Green.“ The inheritance of this 
variation depends on a single gene which behaves as a 
semi-dominant. Two strains of mice were used in the in- 
vestigations. One was C57BL/10, designated hereinafter 
as C57. The other strain, approximately isogenic with 
C57 except that it carried the luxoid gene, will be referred 
to as Cd7-lu. It was made approximately isogenic with C57 
by seven to nine generations of backcrossing to this strain. 

Analysis of the results of the backcrossing experiments 
showed that the luxoid gene in heterozygous condition has 
a high degree of penetrance on the C57 background (about 
86 per cent). Analysis of the results of crossing heterozy- 
gous luxoid animals inter se showed that the luxoid gene in 
homozygous condition has no effect on prenatal viability. 

The study of the adult morphology of mice heterozygous 
and homozygous for the gene gave the following results. 
The only deviation from the normal phenotype found in het- 
erozygotes was polydactyly of the hind feet. Examination 
of homozygotes showed an interesting syndrome of effects. 
The most striking effect was a reduction, more or less 
drastic, of the tibia, which often took on a shape somewhat 
like that of the fibula. Of the ankle bones, the talus was 
most modified, having a shape similar to that of the calce- 
neus. The toes passed through a stage of an increasing 
number of digits to a stage where there was a reduction of 
their number. The innominate bone was modified in only 
one case; the obturator foramen was reduced by hyper- 
trophy of the pubis and ischium. The forelimb showed 




















polydactyly up to a total number of seven fingers. The tail 
was Often kinked. Dr. M. C. Green has investigated the 
effects on the presacral vertebrae, sternebrae, and ribs. 
She has found that the number of presacral vertebrae tends 
to be increased from 26, the normal number in C57 to 27, 
and in one case to 28. The number of sternebrae anterior 
to the xiphisternum occasionally is increased from 9, the 
normal number in C57, to 6. The number of ribs tends to 
be increased from 13, the normal number in C57, to 14. 
The results of the study of the adult morphology show that 
the modifications of the limbs are all primarily preaxial 
in nature, 

The study of the embryology of luxoid showed that the 
first detectable external difference between luxoid and 
normal C57 embryos, seen in late 114-day animals, was a 
marked anterior expansion of the footplate of the forelimb. 
Sectioning showed that this expansion was caused by hyper - 
trophy of the mesenchyme in the anterior margin of the 
footplate. Animals showing this expansion were presumed 
to be luxoid homozygotes with incipient polydaciyly of the 
forelimb. At the 123-day stage, the footplates of the hind 
limb of some homozygotes were not rounded as in normal 
embryos of the same age, but were pointed. By the 133- 
day stage, it was easy to distinguish homozygous and het- 
erozygous luxoid embryos from normal siblings. The sep- 
arate fingers could be discerned in the anterior footplates 
of homozygotes and the kind of polydactyly developing 
could be predicted, especially in sections. Sections of the 
hind legs of homozygotes showed that the mesenchymal 
condensations for the tibia were shorter and smaller than 
was seen in normal embryos of the same developmental 
age. Sections of the feet of heterozygotes and homozygotes 
gave a Clear picture of the kind of polydactyly developing. 
At this stage and in all succeeding stages, the axis of the 
hind limbs of luxoid homozygotes instead of being approxi- 
mately at right angles to the main axis of the embryo was 
inclined forward at a rather acute angle. Histodifferentia- 
tion in this and succeeding stages in general followed the 
normal time sequence. Thus cartilage and bone formed in 
the abnormal anlagen at about the same time as in normal 
embryos. Therefore, the ultimate cause of the luxoid 
anomalies in the hands, legs, and feet could be traced to 
altered morphogenesis. 

In the study of the embryology of luxoid mice, the pos- 
sibility of a caudad shift of the hind limb region was in- 
vestigated. The method adopted was essentially that of 
Carter in his study of the similar problem in luxate mice. 
By this method, the amount of variation in level of the um- 
bilical roots was found for a sample of 20 10%-day C57-lu 
embryos and for a sample of 20 10-day normal C57 em- 
bryos which served as controls. Analysis of the data 
showed that the grand mean umbilical level of the C57-lu 
embryos was 0.353 segments farther cauded than that for 
the C57 embryos. To answer the question whether the two 
distributions are really from different populations or 
whether they are in fact homogeneous distributions from 
the same population, Fisher’s exact method for double di- 
chotomies was used.* This. showed that the probability of 
getting the observed split in the sample distributions with 
five of the C57-lu embryos caudad of the 27th interseg- 
mental level and all the others craniad to this point is only 
0.0236, supposing that the two sample distributions are 
actually from the same populations. Therefore it was 
concluded that the two sample distributions are in fact 
from two different populations, and that the caudad shift in 


























The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ZOOLOGY 


1873 





the case of the C57-lu embryos is real. Since the only 
known difference between the two populations is that in one 
the luxoid gene is present and in the other it is absent, it 
was concluded that the caudad shift of the mean umbilical 
level is an effect of the luxoid gene. In a sample of 20 em- 
bryos, offspring of luxoid heterozygotes, five on the aver- 
age are expected to be homozygous luxoid embryos. In the 
sample of twenty C57-lu embryos, only five were found 
whose mean umbilical levels were caudad to all twenty of 
the C57 sample. It was concluded that the five were really 
homozygous luxoid animals. 

In seeking a possible connection between shifts of the 
hind limb region and limb defects seen in mice, Saunder’s 
findings with the chick embryo have furnished valuable 
clues.* He has shown that the apical ectoderm on the 
chick’s forelimb-bud plays the role of inductor of the vari- 
ous skeletal elements in the chick’s wing. Carter has sup- 
posed that in the mouse the apical ectoderm ridge on the 
hind limb represents the hind limb inductor and that the 
mesenchyme adjacent along a few somites and extending 
somewhat beyond the ridge cranially and caudally repre- 
sents the limb-competent tissue. Using this idea, one can 
suppose that the luxoid gene acts to displace the limb- 
competent tissue caudad, thus removing the competent tis- 
sue from the influence of the preaxial part of the inductor. 
The normally preaxial part of the hind limb field would 
now be under the influence of the postaxial part of the in- 
ductor. The result would be reduction of the tibia, modifi- 
cation of the talus, and various degrees of polydactyly of 
the foot. The most extreme caudad shift would withdraw 
the preaxial part of the hind limb field completely from the 
influence of the preaxial part of the inductor and cause ab- 
sence of tibia, reduction of the tarsus, and loss of preaxial 
toes. 

The dystrophy of the caudal vertebrae, including reduc- 
tion and fusion of adjacent vertebrae, could be caused by 
the caudad shift of the competent tissue for the hind limb. 
If one supposes that the ectodermal envelope for the rear 
portion of the body remains unchanged from normal in its 
growth rate while the somites and attendant vascular struc 
tures of the tail are impacted in their ectodermal envelope 
because of the caudad shift of the competent tissue, one 
might expect that various distortions of these impacted 
structures would result because they are growing ina 
space kept somewhat restricted by disproportional growth 
of their ectodermal covering. As a matter of fact, in ho- 
mozygous luxoid embryos (104-day and 133 -day stages) 
vascular blebs were found in tail buds, and in one older 
(143 -day stage), distorted somites, perhaps due to ante- 
cedent blebs, were found in the tail. Dystrophy of somites 
could eventually lead to the misshapen and fused bony ver- 
tebrae of the adults. 

Connection of the polydactyly found in the hands of lux- 
oid homozygotes with the caudad shift of the competent 
tissue for the hind limbs must at this stage be purely hy- 
pothetical. Possibly there is a slight caudad shift of the 
forelimb-competent tissue which would remove the anterior 
part of the competent tissue from perfect control by the 
forelimb inductor (the apical ectoderm ridge of the 
forelimb-bud). A slight craniad shift of the limb inductor 
would explain the polydactyly in an analogous way. How- 
ever, the increase in the number of ribs lends support to 
the idea that shifts in the thoracid region are caudad and 
that therefore the shift of the forelimb field most likely 
involves the limb-competent tissue. If one postulates a 


























caudad shift of the forelimb-competent tissue, it seems 
logical to postulate also a similar caudad shift of the com- 
petent tissue of the ribs and sternebrae. 

It was noted previously that at the 13-day and later 
stages, the axis of the hind limbs of luxoid homozygotes 
was inclined forward. This forward inclination could be 
caused. by the caudad shift of the hind limb field which 
would increase the length of the animal between forelimbs 
and hind limbs, perhaps leading to a slight “buckling” 
which would cause the hind limbs to point slightly more 
forward than normal. 

Carter found a craniad shift in his (as yet unpublished) 
study of luxate mice not only in the case of homozygotes 
but also in the case of heterozygotes. In the present case, 
no evidence for a caudad shift of the hind limb field in the 
case of heterozygous luxoid animals was furnished by the 
data secured. It is possible that the shift is slight and not 
detectable by the means employed. That there is actually 
a real tendency in luxoid heterozygotes to exhibit a caudad 
shift of the hind limb field is supported by the considera- 
tion that while about 10 per cent of a sample of 418 normal 
C57 mice showed some sign of reduction of the number of 
presacral vertebrae from 26 to 25, not one of a sample of 
86 luxoid heterozygotes showed such a reduction. 

At this stage, a unitary hypothesis to trace all the ef- 
fects of the luxoid gene back to one primary gene effect is 
purely hypothetical. However the following tentative hy- 
pothesis is proposed. 

1, The primary effect of the luxoid gene is to shift 
certain competent tissues caudad. Thus it shifts the tissue 
competent for the forelimbs, ribs, and sternebrae slightly 
caudad and the tissue competent for the hind limbs very 
slightly caudad in the case of the heterozygotes and more 
caudad in the case of the homozygotes. 

2. The slight caudad shift of the forelimb-competent 
tissue brings on imperfect morphogenetic control of the 
forelimb-field’s anterior portion expressed as various de- 
grees of polydactyly. The shifts of the rib-competent tis- 
sue and sternebrae-competent tissue also bring on imper- 
fect morphogenetic control of those regions expressed as 
an increase in the number of their elements. 

3. The very slight caudad shift of the hind limb- 
competent tissue (not detected in the above experiment) 
leads to the polydactyly seen in heterozygotes. 

4. The decided shift caudad of the hind limb-competent 
tissue found in homozygotes leads to partial or complete 
loss of the anterior part of the hind limb field expressed 
as reduction or loss of the tibia and polydactyly or ectro- 
dactyly of the hind foot. The frequent mimicking of the 
fibula by the tibia and of the calcaneus by the talus results 
from the fact that the anterior part of the competent tissue 
is now under the influence of the postaxial part of the limb 
inductor. The caudad shift also leads to occasional defects 
of the vascular system in the tail which cause vascular 
blebs. These blebs induce deformation of somites, which 
in turn leads successively to deformations in provertebrae, 
cartilaginous vertebrae, and finally to misshapen or fused 
bony vertebrae in the adult. The caudad shift of the hind 
limb-competent tissue often leads to an increase in the 
number of presacral vertebrae. 

Microfilm $2.00; Xerox $6.60. 136 pages. 
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The aims of this study were: (1) to repeat unconfirmed 
experiments on the treatment of Trypanosoma cruzi- 
infected mice with adenosine triphosphate, (2) to extend 
this work to include the study of the effects of other com- 
pounds involved in carbohydrate metabolism on infected 
mice, (3) to test the ability of the partially defined medium 
of Citri and Grossowicz* to support growth of T. cruzi 
strains other than the one for which it was devised, (4) to 
define further this medium. 

White mice (CF No. 1 strain), when injected with corti- 
sone acetate and the Brazilian or Costa Rican strains of 
T. cruzi, usually died of the infection. It was found that 
the injection of adenosine triphosphate reduced the mor- 
tality of infected mice as previously reported.** Some of 
the infected mice exhibited symptoms similar to those of 
thiamine deficiency; therefore, two series of experiments 
were performed in which mice were treated with thiamine. 
Treatment of infected animals with thiamine alone or with 
thiamine, magnesium, and adenosine triphosphate appar - 
ently had no effect on the course of the disease. With only 
a small number of mice, injections of adenosine diphos- 
phate and inorganic phosphate did not appear to have any 
effect on the infection. 

Anumberof injected mice survived acute trypanosomi- 
asis and developed chronic cases of the disease, as evi- 
denced by their later death and the appearance of parasi- 
tized organs upon autopsy. During the 60 days following 
injection, the additive growth rates of mice with chronic 
trypanosomiasis were not significantly different from those 
of uninjected animals. 

Histological examination revealed the presence of 
leishman bodies in the following organs: esophagus, stom- 
ach, small intestine, heart, liver, lung, spleen, urinary 
bladder, brain, and spinal cord. A single previous report 

of T. cruzi in the stomachs of infected mice was therefore 
- confirmed, 

Ten cases of paraplegia were observed among the in- 
fected mice. Leishman bodies were present in the central 
nervous systems of all the paralyzed mice which died. 

Citri and Grossowicz demonstrated that their medium 
supported growth of the Culbertson strain of T. cruzi. In 
the present study it was found that the Brazilian and Costa 
Rican strains grow as well in the medium as did the Cul- 




















bertson strain. The medium was further defined by re- 
placing the protein source with a known mixture of amino 
acids and by making certain other changes, until ribonu- 
cleic acid remained the only undefined component. Growth 
of T. cruzi (Costa Rican strain) appeared to be as good in 
the amino acid-substituted medium as in the original me- 
dium. Microfilm $2.00; Xerox $3.80. 69 pages. 





*Citri, N., and Grossowicz, N. (1955). A partially de- 
fined culture medium for Trypanosoma cruzi and some 
other haemoflagellates. J. Gen. Microbiol., 13, 273-278, 

*x*Adams, B. N. (1954). Lethal infections of Trypano- 
soma cruzi in cortisone and magnesium adenosine tri- 
phosphate-treated white mice. Unpublished M. S, thesis, 
University of Houston. 
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Biological and ecological studies of the red-pine saw- 
fly, Neodiprion nanulus nanulus Schedl, were undertaken in 
1955, 1956 and 1957 at the Poynette Game Farm in Colum- 
bia County, and the University Arboretum in Dane County. 

This sawfly, described by Schedl in 1935, is distributed 
throughout northeastern United States and adjacent Canada, 
and is now quite common in Wisconsin. It is an important 
native insect defoliating red pine and is also occasionally 
found on jack pine. The threat this insect poses is in- 
creasing in the 224,365 acres of red pine plantations. Red 
pine reforestation exceeds 15,000,000 trees annually. 

One generation occurs annually, with only a small num- 
ber of larvae remaining in diapause. The sawfly overwin- 
ters in the egg stage in the new needles of the host tree. 
Larval emergence occurs in early May in southern Wis- 
consin, Five feeding instar stages are passed through in 
4 to 6 weeks. The cocoons are spun in the forest litter in 
early June, and adults emerge in the fall. Oviposition oc- 
curs shortly after emergence, 

An average of 57.6 per cent females emerged from lar- 
vae collected and reared in a 3-year period. The number 
of eggs per female was 51.6 + 8.3, and practically the en- 
tire complement of eggs is laid. An average of slightly 
more than 2 eggs per female remains after oviposition. 
The eggs are placed in a series of pockets cut in pine 
needles. From 4 to 13 eggs per needle in red pine were 
most commonly found, and 9 eggs per needle occurred 
most frequently. The females usually oviposit the entire 
egg complement on one twig. 

Red-pine sawfly larvae feed only on old needles of the 
host tree. Defoliation thus does not affect red pine as se- 
verely as defoliation by the red-headed pine sawfly, N. 
lecontei (Fitch), which feeds on both old and new needles. 
One complete defoliation by the red-pine sawfly will not 
seriously affect red pine, but heavy defoliation for two suc- 
cessive years will reduce growth considerably. Height 
growth loss of 63.7 percent was sustained by these trees. 
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No mortality was observed after two years of defo- 
liation. 

Phenological observations and temperature accumula- 
tion data in relation to larval emergence and feeding are 
presented. Red pine is the preferred host in Wisconsin, 
and the sawfly is found occasionally on jack pine; other 
pines are not infested. Hopkins’ host-selection principle 
does not apply. Some degree of resistance by jack pine in 
the University Arboretum was manifested in needle drying 
shortly after oviposition, with subsequent egg mortality. 

Natural control factors exert heavy pressure on this 
sawily. Some egg mortality results from red pine needle 
drying. Eight species of parasites have been reared from 
collections. The most important of these is the introduced 
cocoon parasite, Dahlbominus fuscipennis (Zett.). Heavy 
predation of cocoons occurs during the summer, princi- 
pally by the white-footed woods mouse, Peromyscus leuco- 
pus (Rafinesque). A fungus, Beauveria bassiana (Bals.) 
Vuill., also destroys a number of cocoons. The cocoon 
stage is the most vulnerable; in 1957, 97.6 percent of the 
cocoons sampled were destroyed by parasites, predators 
and fungus. 

A survey method developed for this sawfly, based upon 
the number of egg-infested twigs in samples, can be used 
to estimate the amount of defoliation expected in the follow- 
ing season, Microfilm $2.00; Xerox $4.40. 85 pages. 
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The investigation of the mode of action of genes which 
have generalized but small effects on the morphology of an 
animal is important for the understanding of the role which 
genes play in the production of anatomical characteristics. 
The short ear gene (se - autosomal recessive)” in the 
house mouse, Mus musculus, is of considerable value for 
such a study since genes of this type are relatively rare in 
mammals available for laboratory experimentation. Since 
the short ear gene produces anatomical modifications 
throughout the body of the animal, the primary gene action 
is obscure although there is considerable evidence that the 
formation of cartilage is the basic system affected.” * 

Green® has accounted for most of the effects of the 
short ear gene by postulating that it has its primary effect 
on cartilage, producing a slight reduction in the rate of for 
mation of this tissue. In order to test this hypothesis, the 
author investigated the growth and differentiation of tissue 
from normal and short ear embryos in vitro. The specific 
aspects of the problem which were selected for study in- 
clude: (a) differences in pattern of growth, as measured 
by mitotic activity and relative increase in area, between 
cells of mesodermal origin from normal and short ear 
embryos; (b) effects of site of origin of tissue and age of 
embryo on this growth pattern; (c) differences in the ability 
of tissue from the two genotypes to form cartilage in vitro; 
and (d) qualitative differences in the cartilage formed by 
the two genotypes in vitro. 








The embryos used in this investigation were derived 
from strains of homozygous normal mice (genotype - SeSe) 


and strains of short ear mice (genotype - sese), all of these 


strains originating from a line of mice (SEA/Gn - se)* 
which had been inbred for 25 generations by brother -sister 
matings with forced heterozygosis (Sese x sese). 

The differentiation of cartilage in tissues of the two 
genotypes grown in chick embryo extract and chicken 
plasma were compared in Maximov slide cultures and in 
Carrel flask cultures. The cultures were observed micro- 
scopically in the living condition and in strained sections. 
The microscopic observation of Maximov slide cultures 
was unsatisfactory due to the opacity of the cultures. The 
histological examination revealed that differentiation of 
cartilage occurred in cultures of the limb buds of embryos 
of 10 and 11 days gestation but no differences between the 
cartilage of normal and short ear cultures were observed. 
Cartilage did not develop in cultures of the ears of 15-day 
embryos. 

It was possible to observe in the living state the differ- 
entiation of areas of cartilage in Carrel flask cultures of 
whole 9-day embryos and of 10-day embryos divided into 
two or three parts. No statistically detectable difference 
was found in the time of appearance of differentiation in 
the cultures of the two genotypes. There was no difference 
in the ability of normal and short ear tissue to form car- 
tilage in vitro. Of 41 normal ear cultures, 25 (61.0%) con- 
tained cartilage; of 43 short ear cultures, 26 (60.5%) con- 
tained cartilage. Cartilage developed independently in 
cultures when two of them, one of each genotype, were 
given in the same flask, a fact which indicates that the for- 
mation of cartilage in the cultures was not contingent upon 
the condition of the medium but upon the cells of the cul- 
ture. 

The proportion of cells in mitosis per 1000 cells and 
the relative increase in area were determined for cover- 
slip cultures of forelimb tissue from normal and short ear 
embryos of 13 and 16 days gestation. The normal and 
short ear cultures differed significantly in the proportion 
of cells in mitosis but did not differ in relative increase 
in area. Similar results were obtained when tissue from 
the ear region was used. No differences were found be- 
tween cultures of 13- and 16-day embryos. There was a 
significant difference in the proportion of cells in mitosis 
between the two periods of incubation after which the cul- 
tures were fixed, approximately 48 and 60 hours. How- 
ever, no interaction between genotype and period of culture 
was found, i. e., the difference between the genotypes was 
similar after both periods of incubation. 

The proportion of cells in mitosis at a given time de- 
pends upon the duration of mitosis, the duration of the in- 
termitotic period, and the periodicity of the mitoses.” 

That a difference in periodicity is not a factor in the pres 
ent experiment is indicated by the absence of interaction 
between genotype and period of culture. With the methods 
employed in this investigation, it is not possible to ascer- 
tain whether a difference in the proportion of cells in mi- 
tosis represents a difference in mitotic time, intermitotic 
time, or both. As Cunningham and Kirk’ have pointed out, 
an increase in mitotic time while the intermitotic time re- 
mains constant results in an increase in the proportion of 
cells in mitosis and a slight decrease in the growth rate 
of the cells. An increase in intermitotic time while the 
mitotic time remains constant results in a decrease in the 
mitotic coefficient and a decrease in the growth rate of the 
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cells. While the mitotic time has been found to be rela- 
tively constant in cultures of fibroblasts,°*’ the intermi- 
totic time has shown considerable variation even in the 
same culture.® It is obvious that the assumption of a rela- 
tively constant mitotic time is inherent in the use of the 
proportion of cells in mitosis as a measure of growth rate. 

On the assumption that it is a difference in intermitotic 
time which is responsible for the difference in the propor- 
tion of cells in mitosis between normal and short ear tis- 
sue, the experimental evidence indicates that the growth 
rate of cells of mesodermal origin is greater in the nor- 
mal than in the short ear genotype. 

Microfilm $2.00; Xerox $7.20. 152 pages. 
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A series of experiments was conducted to investigate 
selection of background color in two species of lizards, 
Holbrookia maculata Gir. and Phrynosoma modestum Gir. 

The H. maculata were collected from several popula- 
tions along a northeast-southwest soil-color gradient and 
from White Sands National Monument and the P. modestum 
from the center of their range. 2 

It was assumed, on the basis of other work, that the 
retinas of the lizards contain cones and that they can de- 
tect color. 

The results of the experiments show that, under the 
laboratory conditions used, both species of lizards strongly 











selected red sand as a background, The selection inten- 
sity decreased as the activity of the animals increased. 
The Earless Lizards, while they preferred deep sand, 
showed a strong secondary preference for red sand, An- 
other experiment showed that red-pigmented backgrounds 
are selected by members of some populations of animals. 
The White Sands lizards preferred the coarsest (twenty- 
mesh) sand to all others presented to them; ungraded sand 
was selected in preference to forty-mesh sand, 

The animals remained randomly distributed on an area 
of uniform sand when offered a temperature gradient of 
8.1° C; when the temperature difference was less, 1.9° C, 
the animals preferred the warmer sand. 

It was shown that the positions of the trays containing 
the lizards within their cages slightly modified the behavior 
of the animals. 

It is suggested that if the behavior of the animals in the 
field is the same as shown by these experiments, then 
color mutations accompanied by changes in specific habitat 
selection cannot be responsible for the diversification of 
populations of these lizards into their asserted subspecies. 

Microfilm $2.00; Xerox $4.80. 92 pages. 
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When a parallel beam of gamma or x-rays passes 
through any material, the intensity of the emergent beam 
is less than that of the incident beam. The degree of at- 
tenuation of the radiations is determined by the kind and 
number of atoms composing the absorber. Wood consists 
of many kinds of atoms; therefore, if the ratio of the kinds 
of atoms composing wood is shown to be consistent, any 
inconsistency in an absorption curve may then be attributed 
to a defect in the wood absorber. 

Various energies of radiations were absorbed in pine, 
poplar, and oak boards and the emergent beam measured 
with a scintillation spectrometer. With this instrument a 
parallel beam of monoergic gamma or x-rays may be 
measured. When the results of such an absorption experi- 
ment are plotted on semi-logarithmic paper, a straight 
line curve is formed. The absorption curves for each spe- 
cies of wood were straight lines; therefore, it was as- 
sumed that the ratio of the kinds of atoms composing the 
wood was consistent throughout its thickness. 

A measurement was made of the penetrating radiations 
through a pile of 24 boards. A space was then created in 
the pile by removing one or more boards and maintaining 
the space created by their removal. Another measure- 
ment was then made on the remaining boards. The loca- 
tion of the spaces was then varied in the pile, and at each 
location similar measurements were made on the remain- 
ing boards. It was shown that even a one-half inch space 
could be detected easily by these means and that the posi- 
tion of the space had little to do with its resolution. 

Both a sound and a defective log were passed in a di- 
rection parallel to their diameters between a gamma ray 
source and the detector, and measurements made through 
their cross sections at one-half inch intervals. The 
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results, when plotted on linear paper, showed that defects 
in logs could easily be detected by these means. 

Similar absorption experiments were carried out with 
a G-M counter circuit. It was shown that the absorption 
curves, when boards were used for absorbers, showed a 
decrease in slope with an increase in the thickness of the 
absorber. When this method of detecting defects was ap- 
plied to defective logs, the defects were not resolved as 
well as when the scintillation spectrometer was used. 

Film was used to detect the penetrating radiations 
through both a sound and a defective oak log. Based on 
measurements of the relative exposure of the developed 
film, there was a difference in exposure of the film between 
that of the sound log and that of the defective log. However, 
the defect was not resolved as well as when the scintilla- 
tion spectrometer was used. 
| A study was made of the relationship of the values of 

the linear and mass absorption coefficients to wood of 
varying moisture content. It was found that the values of 
the mass absorption coefficient decreased with an increase 


in the moisture content of the three species of wood studied. 


It was also shown that there was less change in the values 
of the mass absorption coefficient in the denser species of 
wood than in the less dense species of wood with like 
changes in moisture content. There was very little change 
in the relative intensity of penetrating radiations through 
wood from 0 to 30 per cent moisture content because of the 
little change in the density of the wood. Above 30 per cent 
moisture content, there was a greater change in the rela- 
tive intensity in the denser species of wood than in the less 
dense species of wood with like changes in moisture con- 
tent. Microfilm $2.00; Xerox $3.80. 66 pages. 
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Small, brown-stained lakes in the temperate zone pre- 
sent three problems that appear to be rectifiable by means 
of artificially induced circulation: (1) The vernal circula- 
tion is either absent or of very brief duration. Conse- 
quently a very restricted living zone for fish exists during 
the summer. (2) Plant nutrients, for example, phosphorus, 
tend to accumulate in the hypolimnion and bottom muds 
during a greater part of the year. As a result they are un- 
available for use in the euphotic zone. (3) The oxygen 
deficit under the ice is often so great as to cause winter- 
‘kill of fish. 

Experiments to test the effect of artificial circulation 
in such lakes (0.31 to 6.1 ha) were conducted in an attempt 





to solve problems two and three. Tests were conducted 
under both summer and winter conditions. 

In the first tests, under summer conditions, water 
pumps were used to pump hypolimnetic water into the epi- 
limnion. In later tests the turbulent effects of bubbles of 
compressed air were used to bring up the hypolimnetic 
water, This was accomplished by delivering compressed 
air through a perforated plastic pipe suspended in the hy- 
polimnion across the length of the lake. Daily treatments 
varied from 5.6 to 101 liters of air (1 atm, 20° C.)/m® of 
lake volume. 

The “air-lift” technique was more than ten times as ef- 
ficient as the water pumping method. 

With both methods, however, it was possible to bring 
phosphorus (as indicated by the movement of radiophos- 
phorus previously placed in the hypolimnion) into the eu- 
photic zone. Homoiothermal conditions were induced above 
the level of the air-pipe or above the water-intake (de- 
pending on the method of treatment). At lower rates of 
air -treatment, i.e., 5.6 1/m*/day, P** was transported 
through the thermocline without disrupting that layer. Ad- 
ditions of oxygen, with the “air-lift” technique required a 
minimum of 2.4 hp-hrs for each kg of oxygen added. In 
order to evaluate the effects of air-turbulence on lakes of 
different sizes, the theoretical amount of work required to 
compress the air, to the necessary hydrostatic pressure, 
(and also to expand the bubble) was compared with the 
change in the volume of the epilimnion. The values ob- 
tained were 8.17 x 107 gm-cm to 18.4 x 10° gm-cm for the 
work applied to each m® of lake volume for each m°* of in- 
crease on the volume of the epilimnion. 

Serious temporary depletions of oxygen occurred at 
higher rates of circulation, owing to the dilution effect and 
possibly to accelerated oxygen-demands. 

In the first tests under winter conditions, water pumps 
were used to pump water onto the snow from beneath the 
ice. It was sought to increase the amount of light trans- 
mitted through the ice in this way. In later tests, the tur- 
bulent effects of compressed air were used, this time to 
bring the warm water into contact with the ice surface. In 
the latter method the physical installation was essentially 
the same as that used in the summer tests. Daily addi- 
tions of 1.9-3.4 liters of air (20° C., 1 atm)/m® of lake 
volume were applied in two tests on a lake of 6.1 ha. 

The concentration of oxygen increased during the tests 
in which water was pumped, however, indirect evidence 
suggests that the increase was due to the return of pumped, 
aerated water from the ice-surface, rather than as a re- 
sult of increased photosynthesis. In any event, this method 
was again ineffective when compared with the “air-lift” 
technique. 

The daily application of 3.4 and 1.9 liters of air served 
to maintain the concentrations of oxygen at about 7 ppm and 
2 ppm, respectively. Average water temperatures were 
reduced to as low as 0.7° C. in one test. It was suggested 
that preventive treatment was more effective than remedial 
treatment. 

The implications for the use of the “air-lift” method as 
a usable instrument for the experimental manipulation of 
lakes, and as an aid to lake management, are discussed. 

Microfilm $2.00; Xerox $5.40. 110 pages. 
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